MAY = 1951 


Development of Idaho Potato Harvesting “ 
Combines J. W. Martin and E. N. Humphrey ae 


The Utility of Hydraulic Power with Track- 
Type Tractors Frank P. Hanson 


New Concepts in the Development of Side- &: 
Delivery Rakes Roy Bainer Re 


A 20-Year Study of Wind Damage to Farm 
Buildings M. L. Esmay and Henry Giese 


Application of Radiant Energy to Brooding 
Chicks K. C. Seeger and J. H. Oliver 


A.§.A.E. Annual Meeting . Houston, Texas, June 18-20 


THE JOURNAL OF THE AMERICAN SOCIETY OF AGRICULTURAL ENGINEERS 


i te oP ee ae eine Pea tack ae cA 
Seabee ae ee eee Be Sn Vin ie ae ar ae a Reiner ae ere REY 
Ate oS bp ent a Ae ee Pe : Be. oa oe ig ie ‘ e aetee eae ee aE a 
nie pA ae iat teeta Re Oe BF - es ice Sent aale ss a8 Sea et Bares eave Oey Attys 
¥ eee Ss he BA Nc vt eS Eas Aaa ee eee ea eee eae fee year! pe Be eee Orie sah 
vi My. ‘Perar ae © ied SER R N « 2h, kos ree eB Pa oe = ae a Spe en rot. fy sane 2 a Pa 
5] ede ee aos ii et Weak: ag ieee, per ee Se ? oe CR Frere) Oo SCN fee 
at Co ea th i coieatet eae ie erika! _ igs Me ae eee eee Pa Oat rel Porat an 
ey Ba, Vote are oe 5 eS = Ses: 
is ee ee _— . arte 
ieee aS ss i i ere 
eae i 
eS 4 Tas 4 
ay 4 e 
> ae ia 
a . -ae Se 
nee B : 
ae: a 
Bi oe : he 
ee a 
40 ‘i = 
= ae one a 
cok ae he 
aes . 
Seen . . ae 
ot % a ct ie 
ae: hie 
es : om 
a topes : 
ve i iiss 
at is 
ia Ft 
a 3 
: a >. f - 
a ae 
ni ry aS 
ae ad ; ; ; Ses 
ee i ae 
Eos y ; 3 F 
are s $ 
oa - } . jie 
ae ¥ | ‘ oe ha 
Bee 4 a aaa 
Be wk * SF 
cae ss ai 
ee ep, 
Pe a 
es i : E met 
+, e ie 
Bi i “ 
yh: ae. 
a a 
poe alti 
ae ye 
Pay ae 
a i 
cae Riko 
os a ig 
a ae aa 
Vane a 
Le te i 
oo ee i 
pe a 
Pale = eae} 
ek Baio 
te ova 
van , 
hap ? 3 4 
ae : Bore 
ek SoGeg 
een pe 
cries 
eatin: . 
x oe ee 
ates soe 
aca ’ 
et 
ee 4 
he Mei 
re 
3 
~ Ae 
poe oe 
<e Bae 
Ea) ee _ 
ey 7 
he "4 1m, SE 
ge e : : 
ai ‘ ae 
z ce Rasa (3 
: 5 meer 2 
i ut 
San ty Fan ty 
sad a is 
“s ae ES 
a me 
Ak : 
ae ; 
ag : 
eS 
; 5 
Ae 
ef 
ze 
- , ] ; 
Ait 25%. .* 
Sig ats is 
i —— nos ee aN 
ay . 
a Oe por 
trates cs 
cette eke 
aa 
ALO ea i 
igs eS 
Bie wt 2 
TGs _ ae 
eee ore 
aN glee = 
nee of ae 
eat ee Oe 
entre . 
Baan <a 
eee 1 Sete 
: i 
¥ oak. a 
pn ae 
op ae aa 
=i ene. eae 
ane Hot o) 
i Ralf aa 
Ce betray ; 
2 ones 
sae. : 
SS ve 
* ig 
4 : 
Soe ha) sigh 
ae nd 
ne ae? | 
hy i 
Fags ; 
hk Shae mas 
Foe rs 
rae ee i et 
cere A 
i oa 
 DUANGDUMUNARSE 2 IME TST ES ATR LAT EO EB FS SS oe ER SASSI TEES NO : 
\" . he e 
Po ee pee 
ep NE 
on a6 
dl. pubic hear: 
Seeds oN ee a 
wees ate 
: : eee 
ti tr gs hi 
rie ee 
Vea 5 open 
oo, Sal ‘ en Se Ne pee bhi Re) ed 
Sa ’ > EE Ore ae ee Oe ie rae, ES nid aoe yore ae er) ae 
sa Sag aT Mga i : . Poi ee aa ~ 2 ee ee ae oS ee 7 Pics "a 
oS PTO ee gees AT meen aay oe Se ame i ees 
eS, en, on Sees | ra 2252 09 ; 22 ia he ah ws Bet oe ee yah eer age cos Ta ae 
eo Af “ge Jy te ae {i his a teks eye oe “ pat “heal Birr to Seco Ceo jolie”: Satake Bee 
. 8 eee cea er net caer Bek oes ee Fis dS Bi oa ae ee 
z aaa mee { =i Stine” Ea Peay oe ag Sok mee? St Razah F537 4 ee ALAS Se aw, SO ae 
ae oi 4 eS wen tae Aa Peake: ae ake are Pi Ngee ook ommnae ng de Sea 
“ Sr ae i" fea es eel REE IPE. 2 Ae ee oer - 
ep as aces iS ee re we Pies 2 ie Sao 


Barnyard manure can be one of the most valuable 
products on the farm. Yet often we waste half its 
plant food value before returning it to the soil 
whence it came. “MORE BENEFITS FROM 
MANURE” is a new Case 35-mm. educational slide 
film (not a movie) that illustrates dramatically what 
manure will do for crops and soils. It tells how to 
minimize loss of precious plant nutrients, shows how 
to manage manure for maximum results with mini- 
mum labor. Based on solid scientific fact and reliable 
experiment station data. Narrator’s script accom- 
panies film. Read below how to get free use of this 
new Case Visual Education Aid with accompanying 
take-home booklet, “HANDLING MANURE 
FOR EXTRA BENEFITS.” 
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-.-include 16-mm. movies in full The 16-page illustrated booklet 
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color and sound, each with a pro- 
fusely illustrated take-home booklet, 
teaching soil conservation, terrac- 
ing, contour farming, pond build- 
ing, range reclamation, and other 
subjects. Slide films teach safety, 
conservation, use and care of ma- 
chinery, etc. Big, colorful charts and 
posters stimulate classroom interest. 
Study outlines help instructors or- 
ganize their lectures. 


“HANDLING MANURE FOR EX- 
TRA BENEFITS” is an ideal com- 
panion piece for the slide film 
“MORE BENEFITS FROM MaA- 
NURE.” Films are loaned and print- 
ed matter furnished without charge 
to agricultural leaders, teachers, 
clubs. Schedule films and order 
booklets through nearest Case deal- 
er or branch. Write for free visual 
educational materials catalog. 


Address Educational Division, J. I. Case Co., Racine, Wis. 
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BLOOD BROTHERS universal joints 


help keep mowers going 
while the sun shines 


Hay must be cut and processed while it’s right. That’s why farmers 
insist on implements that “deliver” when the right time comes — 
from haying to harvest. Implement manufacturers, in turn, make 
sure that every part they use will deliver maximum performance with 
minimum attention and replacement. They have developed many 
types of mowers — each best suited to the individual needs and con- 
ditions of a particular group of farmers and crops. But all of these 
implement manufacturers on this list agree on one thing — they all 
rely on Blood Brothers Universal Joints to deliver power to their 
mowers. 


Agricultural Universal Joints 


Massey-Harris Company, Ltd. 


Minneapolis-Moline Power 
Implement Co. 


B. F. Avery & Sons Co. 
Allis-Chalmers Mfg. Co. 

New Idea Farm Equipment Co. 
The Oliver Corporation 

J. I. Case Company 

Dearborn Motors Corp. 
Harry Ferguson, Inc. 
International Harvester 


Company 


BLOOD BROTHERS machine co. ALLEGAN, MICHIGAN 


Division of Standard Steel Spring Company 
Chicago Office: Great Lakes Spring Division, 7035 West 65th Street 


AGRICULTURAL ENGINEERING for May 1951 


245 


J 


P= as ON By pct a! oe ge 4 as } ae) ae A@ a), Rieck eg > k,n es PT el ee a, a a See Rese. 4 AE oe ue € © es ee 
a at Drea ee Parana eae 2 Shes Shi | ie ey ih deat eS fe eee YF ge ae He,t. a ; . Be OR > a) 
i ee: ad Poe ia poe Te gel amie Sega ce Pop ee oo, 3 (et wey 
ieas tS age ke open e Ses oiey hor pe area E SS US =A een E50 
fs ee Rie rene sea Stas Bilis Be oo a oe re a Peevey 
ope eae oe ae es! 2 ber Tg Madr ai! see eee ew tae re ; PEP ihe: ie 
faa eee Ba 2 eee eh Pe OTe aaa aa he eae } Z ‘ ; 
pore we 12 aN cee oe a eg a a ae ¥ WURDse - Be sae y Pi i s ; F 
fie mere a RRS OES oe tg ocr TON re i Vis A 
eee, p 
sei 
art q 
ha 
be 1 _ — od ° er a 4 
o : 
A g 
er - - — ae eB ed th al : 
i oa - ? ~~ — +> . ‘ Bs ‘ - s ep ee RE ; ‘eeer A 
am re oe ies IS AMES esa Ses. h i- de 0) — aE ee os : 
3 | aie “oe ane » 8 an a ee eo —‘—S Or ne i . 
2a Sa - ee ; —— Bt ik Se ———— 
ry Bete ota ee i jeregetatinnn~- Bo Bi ey Oe Ne pera ret oe: . ~. 5 See ay eh 2 
a npmmmmnieiiiniimete Se 4 @eoeeaae: Decree r a eral erm Ay ete Pe eee \ me tk ap oe ; seme ; 
ie St SE eae nee Eorine Seon — , ee ae eae ee . , , 
2) eit oa PPR open x oa ae 
Rt iC c eee “y wee? : : % : 
a * eerie seit bag oe z . 
- atta nen " - es ape eee £2 " sr p . “ 4 “ an a y y 
i _ , rg eae a _. apne ee eo ‘we ’ gy ai 7 i na E s i- ott 
: H ys pe" rv ne ia mom ett ii _ apie ee aed ; Sal i an 
Cae er ; Sha ts oh . i 4 ne Ss ae ia eee ee ey pike hae. a a dt 2 a ae 
i. eine tak oe a Ss Oy, eg tae ad eS hpi = a ote ie te oi aie a 4 ' ; 9} 
ae a gent * re > as Me ot ie See Ss jaa bik — rie * ? ? 
ae Rime fee we aa! 2 ae armies Cee, St ma a ie ; 
ee Daal soe ees - ed iar > FF 3 fam ne eee ne a . P 8 = Ae ¥ ; 
: 7 a rs ) 4 . > ‘se . | >it ~ a” 4 i, ’ 
er 5 Beat eT ae ar ges ee a * Jee aS P e . b ay, lille a ; ea F 
22 10, > aaa, * a a. uf iv he M3 oy <r ‘ > oj a ‘ ., 3 ‘ : 
‘octet Aeomecd we) ay at rn ak? Zr. en Se tna, Sear Oat Be ae ; 
a See ON OD ee ee Re 
: el ne gS Dn Cte ee Fhe & es ees cee 5 BS ce Pigs 7 te ees ; ‘ 
a ee gee Ber 2 ae De a ee a ee eee a ae Oy i : an 
: MELE a res a —— Pd Pr be a e aod a a ee iad 
ne a 2: y Rep peere eee carmen gee a ho hy pts et: - 
oe ae a? n> ak, Bese 7 re r ¥ a. 7 ae “ hgh a ‘ . 
; oo may sp -_ re) ie 2 A Be ST, Soky RE Te ; a ee 
acti ages Aa ae eet : se eS” so Pt shies ie a See TS ate 
Fy , —  “o a 4 ¥, rae ee See ng Sa de 7 a 
“1 <a i” Be Meee eee z= 
i se Be aT ee og Kees oe 2 5 See Sati i oaeaal , : 
FE geet. aaa” Sy ae pt nates a eee 
1 Re ete. ee eae 
\ EAL ee ae - 
’ Pee’ 
e age 
; f ‘ 
; | 
f ’ 
Pa 
ee 
i { 
# 
Ve raf p 
xs 
28 : | ; 
ie | 
Les 
pes ; 
= | } 
15 
Fy * ae “—<— 
eae Sut 
‘ “s wt ARO np ene Sie ae oe ae 
é Ns sh : % ee mementities et od 
oo 4 
a Se yy < 
b = /¥ Ra, 2 it 
a LORS ht | 
i SCAM} —----------- pag 
ee ‘ t y, 
* i 
: p< = 
Se ‘ oS 
pes ae) 
; Ps ‘ 
‘ ee | 
pe 
ae 
ae 
as 
| cca ioe : ee es) oe Bea i eile age eels Rte 2 eS atin A omelet, Rina Ria ie Sd Ee ot j oe ‘8 ; 
Beast oar apace meee 3 « MMM Pe oie Ae OR ee eG,” ee an ee rae e per 2 a ee Rarer” 1. 
ao ey | ieee ae | ‘jee EY ge id ble ae aN ad mee” oes 119 Canalis Page Se pT Os, ee aan oe 5 
os" eal cee ee 2s eee oa ee he Wentioeh ree i2 AL haat ° ' ne ae Ae eh eee Le ee oie as Be 5 I Re ieee mere 5: cats: ' 
ae eee ae SD) OS cM ee ies. th oR Real eg Aero Se. Cy Sieh a fet Tes TR Mee Laee kT Gir Aes ale ce re J See de tees - 2 ad 


. 


2 bit 


AGRICULTURAL ENGINEERING 


Established 1920 


AGRICULTURAL ENGINEERING is owned, 
edited, and published monthly by the 
American Society of Agricultural Engi- 
neers. The editorial, subscription and 
advertising departments are at the exec- 
utive office of the Society, Saint Joseph, 
Michigan. 


CONTENTS FOR MAY, 1951 
Vol. 32, No. 5 


OFFICERS AND COUNCIL 
OF THE A.S.A.E. 


F.C. FENTON . . . . . President 
FRANK J. ZINK . . . Past-President 
A. J. SCHWANTES . . Past-President 
W.D.HEMKER . . . . Councilor 
Rae .+..« . « Ceo 
K. W. ANDERSON. . . . Councilor 
F.A.KUMMER .. . . Councilor 
C. J. SCRANTON . . . . Councilor 
D.G. Carter. . . . . Councilor 


EDITORIAL 


DEVELOPMENT OF IDAHO POTATO HARVESTERS 
By J. W’. Martin and E. N. Humphrey 


UTILITY OF HYDRAULIC POWER IN FARMING WITH 
TRACK-TYPE TRACTORS 


By Frank P. Hanson 


NEW CONCEPTS IN SIDE-DELIVERY RAKES 
By Roy Bainer 


RAYMOND OLNEY . Secretary-Treasurer 
THE EFFECT OF CIRCULAR PERFORATIONS ON FLOW RatpH A. PALMER . Assistant Secretary 


INTO SUBSURFACE DRAIN TUBES 
By G. O. Schwab and Don Kirkham 


SUBSCRIPTION Price: $4.00 a year, plus 
an extra postage charge to all countries 
to which the second-class postage rate 
does not apply; to ASAE members any- 
where, $2.00 a year. Single copies (cur- 
rent), 40 cents each. 


Post OrFice ENTRY: Entered as second- 
class matter, October 28, 1933, at the 
post office at Benton Harbor, Michigan, 
under the Act of August 24, 1912. Addi- 
tional entry at St. Joseph, Michigan. 
Acceptance for mailing at the special 
rate of postage provided for in Section 
1103, Act of October 3, 1917, authorized 
August 11, 1921. 


The American Society of Agricultural 
Engineers is not responsible for state- 
ments and opinions advanced in its 
meetings or printed in its publications; 
they represent the views of the indi- 
viduals to whom they are credited and 
are not binding on the society as a whole. 


TITLE: The title AGRICULTURAL ENGI- 
NEERING is registered in the United 
States Patent Office. 


CopyRiGHT: Copyright, 1951, by the 
American Society of Agricultural Engi- 
neers. 


WIND DAMAGE TO FARM BUILDINGS 
By Merle L. Esmay and Henry Giese 


RADIANT-ENERGY CHICK BROODING 
By K. C. Seeger and J. H. Oliver 


RESEARCH NOTES 
NEWS SECTION 
PERSONNEL SERVICE BULLETIN 


AGRICULTURAL ENGINEERING is indexed regularly by 
Engineering Index, Inc. 


INDEX TO ADVERTISERS 


TO OUR READERS: Advertisers in this issue present their products and 
services for your scrutiny, with confidence in their engineering merit and 
capacity to meet the requirements for which intended, and with confidence in 
your appreciation of these contributions to engineering progress in agriculture. 
By taking occasion, as opportunity offers, to further identify these advertisers 
and their products as essential in the agricultural-engineering scheme, you 
will be serving them, your profession, and agriculture more effectively. 


AGRICULTURAL ENGINEERING is a mem- 
ber of the Audit Bureau of Circulations. 


Reprints may be made from this publi- 
cation on condition that full credit be 
given AGRICULTURAL ENGINEERING and 
the author, and that’date of publica- 
tion be stated. 


Aetna Ball & Roller Bearing Co 253 Mechanics Universal Jcint Div., re 

Rlood Brothers Machine Co 2 Borg-Warner Corp. ADVERTISING REPRESENTATIVES 
FE. V. Briscoe & Son 292 New Departure, i 

J. I. Case Co 2nd cover Div. of General Motors Corp. 3rd cover Chicago 2: Dwicut H. Earty 
Chain Belt Co 247 Oberdorfer Foundries, Inc 283 100 North LaSalle St. 
Chrysler Corp. 248 = Sisalkraft Co. 296 Tel. CEntral 6-2184 
Clark Equipment Co 260 Spraying Systems Co. 294 9 » al 

Cleveland Welding Co 291 Stow Mfg. Co 288 New York 17: BILLINGSLEA & FICKE 
Deere & Company 254 Stran-Steel Div., 420 Lexington Ave. 
Diamond Chain Co 289 Great Lakes Steel Corp 293 Tel. LExington 2-3667 
Douglas Fir Plywood Assn 252 The Timken Roller Bearing Co. 4th cover 


*¥irestone Tire & Rubber Co 250 The Torrington Co. 255 cap eee isz = — 
International Harvester Co 281 Tuthill Pump Co 296 RAYMOND OLNEY 
Libbey-Owens-Ford Glass Co 249 United States Rubber Co. 287 Editor and Business Manager 
Link-Belt Co 251, 258, 285 United States Steel Co. 256 

Marlow Pumps 290 = Vickers, Inc. 294 505 Pleasant St., St. Joseph, Michigan 
Massey-Harris Co 295 Wisconsin Motor Corp 286 Telephone: 3-2700 


Ge ESS ee ey, 


i SS. soe, De er ae Saget es RM 3 hac” IF. ae aN See a aR a te Roos ae, ee 
Li. FR red \ foes ie Sea Be eae eat Bro on, Sena eee Ye ad Pay es bee Behe ae Noes aes 
BY me A) 5 akg Baie ties Se ) ee oP Lp SINR re ire tae fe Pe Wek o 4 A eet Bie es Go be ey 
hes [RS See 23 Sas hea a EES os Ree ) ean Ess i Fo orig th ce eg ee eek: 
ORR > aE RE genie ah ee ee A Rats 7 Be nd Shee oe (2) ee oS SRR DAN Sire Sire cea AEN gal «ES AE nei ale erro ati ? a Mee Bett Was pote 
.: te Bh nee ie ied tee Goose. +, he eee Daag o Se  eeaa erive i Sei eaten etka C2 oh 5y ae Cuma. Gate get 
see ee eS NS ae a Ds gy ae RN IO Sirens ce aN : “bet Nee es Ar yeaa Ae ORD re es eres. - 
ee ee Ad 
Re a 
ae 1 ipa 
miss esa 
Bees 
oe ae 
ae La 
ae | 
ae ba 
ca ae 
te) oi oa 
Beas: ee ee ————————— SE ee aug 
eh ine q 
es . at 
aie cy 
ie - oak 
ie og 
ions ore PY 
ee fe 
eet eet ue 
A et et so 
UBS fd eas 
Z eee ar 
ieee hs ene 
eee Ss Se eee ee > al 
aig a 259 an 
cata A ies 
m : . PO : q 
eee 261 ae 
ee pate 4 
: oe ca 
Rae tens : 
ae? tg a 
us ee ee | 
J ae au + 4 
Bieash i 264 Z 
ee 
*% s ¥ e ey 
pee | 266 2 
eA , 
ae | — 
) a 
ae 
ee ; 
+ ae 
a 
= 270 ee. SaaS es 
ie iti catlaiea catia 
“a y 
ped 
Pine ie 
ee: : 
ee ; 
ee 
oe 275 Ee 
a ? 
a 
a 
ee) 
oy 
Pi 
et. 
ts 278 a 
eet ‘ 
CS a 
mee a 
es i 
; es ae. 
Toe 282 ray 
{ar fy 
=r ; 
Se #fe 
Rol 286 . 
a . 
a I 
Ga ag 
es 
ae 294 a 
ae 
Bead 
ea ; 
Yo ” 
ae Ys 
i a ‘ 
ns tee 
; Po : 
o eee | 
ee "a 
ie % 
.. + 
he 
TG “sf 
Be 708 
ane fie 
ae ee, 
aes : 
1 eRe 
ee xs 
a * 
ie eral 4 Taye 
Serie ek sa i 
oo Sa : 
ms ag 
ee... :g 
a Oe 
= ee ah 
53 7 ae 
eye? H or | 
mat bon 
e> Cie 
ia tek was 
eich ees He, 
a A 
eouatie' ee 
anal ; ee: 
Bes RNR oe SERRE TT, Yn NINES J $e tel a Siti ee ae ee - — ae 
a Oe Fema = 2 os RR SM Rs RRR ei eM a a a3 ei i 
Mere rts ho TS Sen Eon Fee's st cae. 2 ae’ a Cede ekteeee.S een 
Bees * Seven Reet a Ps oyetitledes . er, a Be ee De 3 oi ga fo, Seagate’ | De. Ss 
Bir Sa VS Aenea Seay ay ee eal ee peter: so 2 ee aS eae hy 2 Rage TR ee ee | ee 
Paha BS Seni Ronis fe ea cal ee f ae Pe at eT ae Be hese s ae rae i 
ae Eint A ole UR CRCEE A. Tieeee es bask Be Ke ys Grae Fea Se = 
aie as a te, BG hye ED lh oe one Ries TOS, a Gh che area aE 
eee ie nD —_ Ty SS om ie a Pt Sen eee + Sore ee Bre Sas Se Ls eR WERE: to. Lae gee, 


When you select and specify from the complete 
Chain Belt Company line of chains, you are not 
limited by the limitations of an incomplete line! You 
can select the chain that will best fit your equipment 
from the view of service, cost and efficiency. 


If, for example, cost and operating factors require 
a steel detachable chain, or a cast detachable chain, 
or a standard roller chain, or a double-pitch roller 
chain, or a cast pintle chain or what have you, 
you'll find exactly the chain you want. 

And, by specifying Chain Belt, you simplify your 
selection problems. One manufacturer assumes all 
responsibility for all chains. One order can cover all 
requirements. You simplify ordering and inventory. 


You're not limited on quality. Chain Belt Com- 
pany has 60 years’ experience in the design, manu- 
facture and application of quality chains. Rex Field 
Sales Engineers have the application experience 


FA\ \e 


® BALDWIN REX 


> 
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that can benefit you in your chain selections ...can 
help you select and apply the chain that will deliver 
more per chain dollar. They are not handicapped or 
prejudiced by the restrictions of an incomplete line. 


Why not have your Rex Field Sales Engineer 
assist you in reviewing your chain selection and 
application problems with an eye to lower costs... 
improved efficiency? Call or write your nearest Dis- 
trict Sales Office or mail the coupon. 


cococccocr nr ee 


1 51-110 


0 
; 
d 
‘ 
< 


Chain Belt Company 

1680 W. Bruce St. 

Milwaukee 4, Wis. 

Gentlemen: 

Please send me information on your complete chain line for 
agricultural machinery. 
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RAN }) STEEL 
FRAMING 


STRAN-STEEL AND QUONSET 
REG. U.S. PAT. OFF. 


This great farm building can work for you in many 
ways. Use it as a loafing barn for cattle—for storage 
of all sorts—to protect valuable trucks or farm 


STRAN -STEEL implements. It’s a real production tool. 
as The Quonset 24 Special is available in any length 
ou need, in sections of 12’. Its minimum size is 
’ ig enough to shelter a truck, tractor, small com- 
{ bine, cultivator plow and disc harrow—all at one 
:§ time. No interior pillars or posts to interfere. It 
can be erected on raised foundations to accommo- 
date extra-tall machinery. 
, { For an all-round utility building that gives you 
; a } year-round service, plan on adding a Quonset 24 
| Special to your farm this year. Get the facts from 


your nearby Quonset dealer right away. 
® Perfect Shelter for Equipment or Livestock 


QUONSETS GIVE YOU EXTRA ADVANTAGES 


Quonsets are made of N-A-X HIGH-TENSILE steel, 
patented and produced by Great Lakes Steel Cor- 
poration. The use of this stronger, tougher steel 
permits simplified construction that saves you money, 
yet provides a structure of tremendous strength and 
durability. Quonsets are wind-resistant, non-com- 
bustible, rot-proof ... completely permanent. 


GREAT LAKES STEEL CORPORATION “=~ 


Stran-Steel Division © Ecorse, Detroit 29, Michigan 


® Easy to Buy, Erect and Maintain 


Use this coupon for NAME 
information about aiies 
= as a pro- 
uction farm tool. ADDRESS___ 
We = include the 
name of your nearest ~ 
Quonset dealer, CITY 
from whom you can 
getthedetailedcosts. STATE_ 


HiOm Tema 
sree 


| Tt 
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Daylight is beneficial...and Free! 
WHY NOT MAKE THE MOST OF IT? 


When farm structures are built or remodeled to take 
advantage of daylight and sun heat, the farmer gains 
in three ways. His buildings stay warmer, drier and 
benefit from the germicidal effects of the sun. Live- 
stock and poultry respond to these improved condi- 
tions in better health and in production of more milk, 
meat and eggs. And buildings are more comfortable 
to work in. 

It is not simply a matter of adding more windows. 
Other factors should be considered: 


1. LARGER WINDOW UNITS WITH UNDIVIDED PANES. Much 
daylight is shut out by cross-members and frames. 
Since larger panes also are easier to wash, they usually 
are kept cleaner than small panes, hence transmit 
more light. 


2. PLACEMENT OF WINDOWS. To get maximum benefit 
from the sun, orient the building so the larger windows 
face south—to let in winter sun for warmth. 


3. INSULATION. In winter keep more heat inside by insu- 


lating all windows. The easiest way is with Thermopane* 
insulating glass; two panes with dry air hermetically 


Shermopane 


&f ------ 100K FOR THE NAME ON THE SEAL BETWEEN THE PANES =-----4 


LIBBEY-OWENS-FORD GLASS COMPANY 
2451 NICHOLAS BUILDING, TOLEDO 3, OHIO ® 
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sealed between them. Thermopane stays in all year— 
requires no seasonal handling. 


Thermopane provides many benefits that pay off year 
after year: 


@ it lets in the radiant heat of the sun, while reducing 
outward flow of conducted and convected heat. 


@ because the inner pane stays warmer, condensation 
is reduced. This means less rotting or rusting of 
window frames and the structure beneath. 


@ less condensation means cleaner windows, and thus 
more daylight brought in. 


@ Thermopane’s insulation helps guard against cold. 
More sun heat and animal heat is kept inside. 


@ drafts at windows are reduced because of the 
warmer inner pane. With warmer air, the ventilat- 
ing system carries off moisture more efficiently. 


Thermopane is easily installed—in fixed sash or windows 
that open. It is sold by glass and building supply 
distributors and dealers. Write for our book on 
“Improved Farm Building Daylighting”’. 7) 
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4 Two Panes of Glass 
Blanket of dry oir 

74% insulates window 
++ —— —____... —-- 
Bondermetic (metal 


to-gloss) Seal* keeps 
oir dry and cleon 
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Let your soil conditions 


determine which is the 


TIRE 
for YOU... 


; are many tractor tires on 
the market today but only two basic 
types — the Open Center and the Trac- 
tion Center. Some farmers prefer the 
Open Center for their soil conditions. 
Others prefer the Traction Center. Only 
Firestone builds both. 


If you want the finest Open Center 
Tire that money can buy — or — if 
you'd rather have the one and only 
Traction Center, you'll find it in a 
Firestone Champion. 


Both Champions have the curved 
bar design to give you the extra 
leverage necessary for full traction 
power. Both have Flared Tread Open- 
ings for positive cleaning action. Both 
have many extra-traction and long- 
wear features not to be found in other » 
tires. 


Make your next tires Firestone 
Champions — either Open Center or 
Traction Center. 


Listen to the Voice of Firestone on radio or television every Monday evening over NBC Copyright, 1951, The Firestone Tire & Rubber Co. 
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LINK-BELT Roller Bearings 
always assure anti-friction alignment 


Tntegral self-alignment of Link-Belt 

Unmounted Roller Bearings eliminates need for expensive, 
cumbersome self-aligning housings. Angular contact, concave 

rollers between convex raceways, provides capacity for 

thrust and radial loading. Preadjusted for clearance at the factory and 


packed to reach you in “final inspection” condition, they 


Ball and Roller Bearings 


require no adjustment when you're ready for installation. 


There's a Link-Belt Bearing Specialist near you CAE-SELT COMPANY: Lndianspelis 6, Chinen 9, 

i : r 8 °P y Philadelphia 40, Atlanta, Houston 1, Minneapolis 4, 

who can give you expert advice on any bearing application. You can San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8, 
Springs (South Africa). Offices, Factory Branch Stores 


also get all the facts from Data Book 2550. and Distributors in Principal cities. 12.208 
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“This Is The Driest Bin | Ever Had. 


I’m Completely Sold on Exterior Plywood,” 


Says Theodore Gruenhagen, Davenport, lowa 


SAFE storage for grains of every 
type continues to be a problem 
throughout the country. Mr. 
Theodore Gruenhagen, Route 1, 
Davenport, Lowa, found that a bin 
of Exterior-type Douglas fir ply- 
wood provides a very satisfactory 
answer. 

Mr. Gruenhagen’s bin is a 2,000 
bushel rectangular structure, 
designed for easy on-site con- 
struction or prefabrication with 
Douglas fir plywood. The only 
deviation from the original plan 
is in the foundation. Mr. Gruen- 
hagen’s bin is on a poured con- 
crete foundation instead of con- 
crete blocks, a change recom- 
mended when bin is to be at a 
permanent location. 

Commenting on the bin, Mr. 
Gruenhagen says: “Structurally 
it is fine. It was filled with shelled 
corn in the fall of 1949 and gave 
excellent protection. This last year 


I used it for storage of sacked cer- 
tified Shelby oat seed, my most 
valuable crop. It’s tight and tough, 
the driest bin I ever had. I'm 
completely sold on Exterior ply- 
wood for grain bin construction.” 

Thousands of grain bins of every 
size have been built with Exterior- 
type Douglas fir plywood. They 
offer these primary advantages: 
tight construction, ease of fabri- 
cation and assembly, high tensile 
strength plus lightness and resis- 
tance to racking, resistance to 
vermin, adaptability to other farm 
uses, proved durability, long life. 

The bin which Mr. Gruenhagen 
has found so satisfactory is a de- 
mountable, multi-purpose struc- 
ture built according to a plan pre- 
pared by Midwest Plan Service, a 
joint activity of the Land Grant 
Colleges in the North Central 
States and the U. S. Department 
of Agriculture. 


Exterior-Type 


Plan available: No. 73294—45c. Write Midwest Plan 
Service, Ames, la., or any of following State Colleges of 
Agriculture at: Fayetteville, Ark.; Urbana, Ill.; Lafayette, 
Ind.; Ames, !a.; Manhattan, Kan.; East Lansing, Mich.; St. 
Paul, Minn.; Columbia, Mo.; Lincoln, Neb.; State College, 
New Mex.; Fargo, N. D.; Columbus, O.; Stillwater, Okla.; 
Brookings, S. D.; Madison, Wis. 


Above is a cross-section detail from 
Midwest Plan 73294. Bin is 16’x20’ 
with walls 8” high. Walls and gable 
ends are formed with twenty panels 
of 4’" Exterior-type Douglas fir 
plywood (the type which should 
be used for ALL farm service struc- 
tures; Exterior-type panels are 
bonded with completely waterproof 
adhesives for permanent exposure 
to weather, water or abnormal 
moisture conditions). The floor is 
‘s’” Exterior 
ply wood panels 1’x8’, the roof with 
ten 4” panels 4’x9’, Doors and 
cover require 4” panel 3’x7’. 
Capacity of the structure is 2,000 
bushels. A multi-purpose building 


constructed with ten 


easily constructed on the site, or 
it may be prefabricated and de- 
mountable. 


The 32-page booklet “Better 
Farm buildings with Exterior Ply- 
wood” contains a section on 
plywood grain bins, as well as 
sections on silos, poultry houses, 
hog houses, dairy barns, and 
other service buildings, on 
farm home construction and re- 
modeling. For your copy (mailed 
anywhere in the U. S.) write Douglas Fir Plywood 
Association, Tacoma 2, Washington. Field Offices: 


Can Be Boiled in Water— 
A Test Far More Severe 
Than Years of Weathering! 


848 Daily News Building, Chicago 6; 1232 Shores 
ham Building, Washington 5, D. C.; 500 Fifth Ave., 
New York City 18. 
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HE’S HEADIN’ FOR A HEADACHE 


ee you ? 


Nearly every design engineer has had the 
same experience — developed a seemingly 
“perfect”? new machine right up to the 
final blue print stage only to find hidden 
“bugs’’ that spell trouble ahead. 

Often these “‘bugs”’ stem from bearings 
— their improper or inadequate applica- 
tion, THAT IS! 

Most engineers, when confronted with 
anti-friction problems, turn to specialists 
— engineers whc have accumulated years 
of experience and ‘‘know-how”’ in this 
one field. Such is the caliber of Aetna’s 
engineering staff. Thanks to them, lead- 
ing machinery manufacturers often save 
months of needless time, effort and ex- 
pense in product development. 

If you’re heading for a headache which 
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sound anti-frictioneering can forestall, 
consult Aetna. Whether you require new 
bearings or precision parts “designed 
from the ground up”’, or merely help in 
selecting standard bearings, Aetna stands 
ready to solve your problems in the 
shortest possible time and at the lowest 
possible cost. Aetna Ball and Roller Bear- 
ing Company, 4600 Schubert Avenue, 
Chicago 39, Illinois. 


Standard and Specie! Ball 
Thrust Beerings * Anguler 
Contact Ball Bearings © 
Special Roller Bearings ¢ Ball 
Retainers * Hardened and 
Ground Washers © Sleeves 
* Bushings © Miscellaneous 
Precision Parts 
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runs,deep 


OME PHASES of soil conservation are techni- 
cal. Others are very simple. All the prac- 
tices of modern soil conservation are simple in 
principle. Take, for example, the problem of 
run-off water: 


When water runs helter-skelter across a field, 
productive topsoil goes along for the ride. 
Hitch-hiking particles of earth shove off to sea 
—little by little. Often one isn’t aware that 
they’re gone. But it takes only a generation or so 
for running water to “shanghai’ fertile topsoil 
—to turn top-grade land into @@@cond-rate farm. 
Such waste is bad “land ec@fomics” because 
rebuilding land that has lost its topsoil may cost 


as much as the prevailing price of good farm 
land. 


It’s a different story when rain falls on con- 
toured or terraced fields. The water is trapped. 
Still water runs down deep—seeps into the soil 
where crops can use it to produce bigger yields. 


On sloping land, there are good reasons for 
planting crops on the contour—or with the 
terraces. The farmer usually produces more, 
and thereby increases his earnings. Equally im- 
portant, perhaps, is that even while using the 
land, he preserves it not only for his own bene- 
fit, but for future generations also. 


xe ke 


As farm equipment dealers sell their goods to 
farmers, they can also sell soil conservation. 
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... for faithful performance and smooth anti-friction operation. 


- ...for savings in machining time and costs. No grooves or | 
shoulders are needed ...ju-+ a plain bore housing machined 
to proper dimensions. = 


..+ for fast, economical assembly. A simple arbor press oper- 
ation seats the bearing by press fit. Spacers or retainers are 
not required. : 

And you can help your customers reduce maintenance. 
Needle Bearings require a minimum of service attention. 

Our engineers will be glad to help you put these and other 
Needle Bearing advantages into your product. 

THE TORRINGTON COMPANY 


Torrington, Conn. . South Bend 21, Ind. 
District Offices and Distributors in Principal Cities of United States and Canada 
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The Expert Answer ‘Team 


For manufacturers of motor cars and trucks, tractors, 
farm implements, mining and road machinery, automotive equipment, 
aircraft, heavy and light machinery and other equipment. 


Physicists, metallurgists, chemists 
and design engineers are engaged con- 
stantly on problems involving engi- 
neered rubber and plastic products... 
at the United States Rubber Company 
at Fort Wayne. The plant’s main work 
is the manufacture of engineered rub- 
ber parts for original equipment 
makers only—to make their products 
more functional, more comfortable. 
more safe. 

The “U. S.” experts are at the serv- 
ice of manufacturers of all types of 
mechanical equipment with moving 


parts—such as motor cars, trucks and 
tractors. The “U.S.” men have one of 
the most modern and complete lab- 
oratories in existence. At their finger- 
tips are all the latest research and 
development facilities. Many of their 
instruments and tools are unique, 
some were designed by the very tech- 
nicians who use them. 

This United States Rubber Com- 
pany laboratory at Fort Wayne and 
the skilled personnel are at your 
service. Try them... for even your 
most hopeless problems. 


UNITED STATES RUBBER COMPANY 


FORT WAYNE, INDIANA 
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Operators resent having to stop several times a day to 
remove safety shields, grease plain bearing joints and 
replace the shields — or risk breakdowns. Don't let them 
blame YOUR machine. Specify MECHANICS Roller 
Bearing UNIVERSAL JOINTS that require, at most, 
only once-a-season lubrication. The operator will leave 
the shields on — and won't blame YOUR MACHINE 
for “joint trouble’ — because MECHANICS joints do 


not waste his time. 


MECHANICS UNIVERSAL JOINT DIVISION 


Borg-Warner © 2046 Harrison Avenue, Rockford, Illinois 


NOTE: IMPLEMENT MANUFACTURER MUST PROVIDE SAFETY SHIELDS COVERING ENTIRE LINE 
TRACTOR POWER TAKE-OFF SHAFT 


* SHIELD SHOWN BY RED LINE 


FIXED LENGTH: 183° NOT OVER 100 8” | WHEN TRACTOR IS STRAIGHT 


TRACTOR DRAW BAR \ i - a 
& rd WLEMENT “A” FAME —\3 pes» iene POWER TAKE OFF 
= : > SE DRAW BAR HITCH 
" s ora LOCATION 


7 
HITCH POINT OF IMPLEMENT TO TRACTOR MUST_“ 


———-1- A.S.A.E>S.A.E. 
BE ON CENTER-LINE OF POWER TAKE-OFF SHAFT a —— 4" SY saan PEDESTAL PIVOTS ABOUT THIS STANDARDS 
POINT AND MUST BE ADJUSTED VERTICALLY 


__SIZE ___iTYPICAL APPLICATIONS _ S32 RPL 
~ 1%, RA _ i j “* -2 Row Con Picker — Binders — Small Combines _ yak ee “~ | : 10 H.P. 

2 RA | | 2 Row Corn Picker — Binders — Large Combines — Windrows ee t 20 H. P. 

3 RA | Large Balers — Ensilage Harvesters — Roto Beaters — Etc. | 30H. P. 


All drive lines. can be supplied with safety slip clutches which can be set for any torque needed. 


For rdekeb is . ao rs and 


ew 3 in : 
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Screw Conveyors, too, 
require research-engineering 


oe ats ‘ 


prey & 


Controlled, uniform feed is delivered from 
truck to blower by Link-Bele Screw Conveyor 


yg scale tay ype ga ma- We want to sell Screw Conveyors. 
a But more important, we want you 
to get the most out of them! 


The Papec Crop As THE leading producer of elevating and conveying equip- 
Blower with tilting 
hopper and feeder 
screw shown locked 


ment, Link-Belt has developed screw conveyors for many 
specialized applications. That's why we can offer you the 


in vertical position. widest range of types . . . in any suitable metal to meet 
This permits spot- requirements like high temperature, corrosion, sanitation, 
ting of trucks or abrasion . . . in a full range of diameters, gauges, pitches. 
eer without Link-Belt Screw Conveyors are simple, compact, have few 
* wearing parts, greater dependability. Then too . . . they're 
accurately made to insure easy assembly and smooth opera- 
tion. 


And here’s another Link-Belt Screw Conveyor plus — in 
addition to conveying, they have proved ideal for elevating, 
digging, mixing, spreading and feeding applications. Call 
your nearest Link-Belt office for complete information. 


LINK-BELT COMPANY: Chicago 8, Indianapolis 6, Philadelphia 40, Atlanta, Houston 1, 
Minneapolis 5, San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8, Springs (South 
Africa). Offices in principal cities. 12.342 
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EDITORIAL 


Soil as an Engineering Material 


ECAUSE of its wide range of characteristics, soil has been 
B one of the most troublesome of materials entering into 
the calculations of engineers. 

Of all the branches of engineering, agricultural engineers 
are probably most concerned with soil in terms of acreage 
involved; number and significant combinations of its physical, 
chemical and biological characteristics; and the variety of 
engineering designs and operations and economic purposes 
influenced by its characteristics. 

This will give agricultural engineers a substantial interest 
in a new approach to the study of soil as an engineering ma- 
terial. This study in progress in New Jersey* is developing 
data on the properties of soils of interest to engineers, ex- 
pressed in ranges of value rather than in precise values. It is 
believed that “this departure from the usual method of cata- 
loging the properties of engineering materials” will make it 
possible “to provide the engineer with a means for identify- 
ing, classifying, and evaluating the engineering qualities of 
soil materials.” 

While this method is being applied to the soils of New 
Jersey and to the properties of particular interest in road 
building, some of the resulting data may prove more broadly 
useful. Further, the method may prove applicable to other 
areas and to other properties of soils of primary interest to 
agricultural engineers. 


An Expanding Agriculture 


O DATE increased mechanization of agriculture has re- 
"T sulted in, or has been associated with relative and actual 
decreases in farm population. 

Our nation has lost something in farmers as a dominant 
element of its population. It has lost some of their strength 
and character as rugged, pioneering individualists. Our cities 
have lost a great deal of their farm source of rejuvenating 
strength and leadership. The farm is now attractive to many 
of the best qualified in its new generations. 

There is little point in arguing whether or not this price of 
progress has been too high. Farmers will not be denied the 
right to work effectively for their individual material and social 
advancement. The question is, “Where do we go from here?” 

In answer, a number of leaders have proposed the sub- 
stantial enlargement of agriculture, its development in the 
direction of rendering increased economic service. 

Agriculture’s room for expansion is in the direction be- 
yond primary production of traditional food and fiber mate- 
rials. Its potential market is in present and potential uses for 
materials from organic sources which are or may be produced 
in quantity under farm conditions, at prices which encourage 
increased use. 

Wheeler McMillen, at the National Farm Chemurgic Con- 
ference last month, reemphasized as an important aspect of 
chemurgy this opportunity for the further development of 
agriculture. In recent years science and industry have given 
us dozens of examples of their capacity to work with agricul- 
ture for the production of new and increased material values 
from farm sources. 

Howard Doane has given the name “vertical diversifica- 
tion” to the extension of farm operations beyond primary 
production. In economic significance it means earning a 
larger proportion of the consumers’ dollar by doing more on 
or near the farm to give consumers what they want in farm 
products as to form, condition, time and place of delivery, 
and cost. It means the farm handling of more of the jobs on 
a longer section of the agricultural commodity production line. 
Examples include the sale of grain and hay in the form of 


*Engineering Soil Survey of New Jersey, Report No. 1, Engineering 
Research Bulletin No. 15, Rutgers University (New Brunswick). 


meat, milk, and eggs; the farm cleaning, sorting, grading, 
grinding, cutting, mixing, drying, pasteurizing, fast freezing, 
packaging, and delivery of various products to the extent that 
such operations are desirable and can be performed effectively 
and economically by farmers. 

To agricultural engineers this will suggest further thought 
in terms of farm processing; farm applications of industrial 
engineering principles; processing equipment, structures, oper- 
ations, instrumentation and controls, utilization of residues, 
and storage and delivery of products, all scaled to the indi- 
vidual farm and farm community. 

Progress in expanding the economic service rendered by 
agriculture may not be revolutionary or even rapid. It takes 
time to work out operations and related equipment which 
meet the test of economic soundness. Increasing the efficiency 
of agriculture in primary production has been a long, slow, 
evolutionary process. Extending its efficient operation beyond 
primary production will also be an evolutionary development. 

Progress in primary production economy, making farms a 
more desirable place for fewer people to live and work, has 
been an important but sometimes painful step in our national 
economic development. The expansion of agriculture’s eco- 
nomic functions, making farms a desirable place for more 
people to live and work, seems a natural and desirable sequel. 
It shows promise of economic and social advantage to the 
nation, as well as to increased numbers of individual farmers. 


War Economy 


S IS common when war is in the wind, we again hear talk 
A to the effect that a war economy is being encouraged by 
business as the only alternative to depression. 

This seems to us to reflect irresponsible and loose thinking 
on the subject. Just how prevalent the idea may be, how 
generally it may be held by business men, or to what extent 
it may be maliciously promoted by subversive influences, we 
do not pretend to know. We believe it indicates dangerous 
thinking or lack of thinking for men armed with votes. It 
might well be countered by every available means. 

So far as we can see, there is nothing in our economy of 
production and exchange for human use which inherently 
requires a periodic boost in the form of war to keep it run- 
ning. Review of the fundamental mechanics of our free 
enterprise economy may be one effective way of stimulating 
constructive thought on the subject. 

Individually we produce primarily to provide what we 
want for our current and future use. The satisfactions of 
consumption are our individual incentives for production. - 

We strike a balance between our exertion to produce, our 
interest in saving for our future security some part of what 
we have produced, and our natural desire to consume and 
enjoy something more than the minimum necessities of life. 

Nature's resources are not so abundant, our efficiency so 
high, our incentives to produce so strong, our capacity to enjoy 
consumption so limited, nor our time on earth so ample that 
we need to waste or destroy any of the values we have pro- 
duced simply to get them out of the way so we can produce 
more. 

In principle there is no economic necessity for waste! There 
is no economic justification for production and consumption 
without the realization of human satisfactions. Production for 
its own sake is pointless. 

We submit that this is true for people collectively as well 
as individually. It seems to follow that it should be true 
nationally and internationally. Whatever the causes and re- 
sults of war, it is not necessary in order to clear the decks for 
further production. 

Depression is not a surfeit of goods or values above our 
human capacity to enjoy or anticipate future use. It is a lack 
of confidence in our ability to produce, exchange and save 
new values. (Continued on page 290) 
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Development of Idaho Potato Harvesters 
By J. W. Martin and E. N. Humphrey 


MEMBER A.S.A.E. 


ARMERS in several counties of Idaho are using a large 

number of potato combines. These machines are either 

digging-sacking or digging-bulk-handling units. Interest 
in the various potato-growing sections is towards some type 
of mechanization rather than to continue the laborious and 
expensive method of digging and hand picking. 

Development of mechanical harvesting equipment has 
been left largely to the individual farmer. Practically all of 
the potato combines now in use have been built in the farm 
shops by farmers or in local job shops by mechanics from 
ideas developed by farmers. 

In 1947 the Idaho Advertising Commission and the Idaho 
Agricultural Experiment Station jointly sponsored a research 
project to study ways to improve mechanical harvesting, sort- 
ing, and grading of potatoes. At the start of the project, a 
survey was made to determine the approximate number of 
home-built machines in use. The results are summarized in 
Table 1. 


TABLE 1. USE OF MECHANICAL POTATO HARVESTERS 


Number of harvesters 1945 1946 194? 1948 1949 

in use 283 419 759 1,200 1,450 
Acres of potatoes 

planted 184,452 176,235 144,807 150,000 144,000 
Acres of potatoes har- 

vested mechanically 9,765 17,275 31,175 60,000 72,000 


This paper was presented at the annual meeting of the American 
Society of Agricultural Engineers at Washington, D.C., June, 1950, as a 
contribution of the Power and Machinery Division. The project reported 
in this paper was made possible by funds provided by the Idaho 
Advertising Commission, by the Idaho Agricultural Experiment Station, 
and under the Research and Marketing Act of 1946. Publication of this 
paper is approved by the Director of the Idaho Agricultural Experiment 
Station as Research Paper No. 328. 

The authors: J. W. Martin and E. N. Humpnrey, respectively, 
agricultural engineer and formerly associate agricultural engineer, Idaho 
Agricultural Experiment Station, Moscow. 
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The main approach to the problem of mechanical har- 
vesting of potatoes was to give engineering assistance to in- 
dividual farmers wanting to build a potato combine. The 
engineering assistance consisted of sketches, special equipment 
for field trials, rubber for padding the digger, piler, and 
chain links, and the use of special tools. The farmers furnish- 
ed materials and labor and did the actual building of the 
machine. The engineer visited the farms several times each 
week during construction of the machine. By this arrange- 
ment different models and several machines of each model 
could be built and tested during one harvest season. Farmers 
were willing to give the plan a try. 

An entirely new separating mechanism was devised that 
would separate dirt from potatoes more effectively and do it 
without injuring the potato. Dirt separation from potatoes 
had previously been done on a vibrating chain belt. The new 
method used rubber rolls to separate dirt from the stream of 
potatoes. The advantages of this are gentler action and prac- 
tically no potato injury, greater separating capacity per square 
foot, more positive separation, and better operation under 
damp and muddy conditions. 

During the first year of the project, all efforts were di- 
rected toward designing a single-row sacking machine for 
trials at the Aberdeen (Ida,) Branch Experiment Station. 
After a careful study of the desirable features the following 
principles were set up for the design: 

1 Separate the soil from the potatoes on rubber rolls 
after they had traveled up a rubber-coated digger chain 

2 Keep the potatoes on rubber from soil to sack 

3 Use rubber padding to cushion the potatoes 

4 Use rubber tubing cemented to the digger chain links 

5 Allow the potatoes no free fall of over 6 in 

6 Reduce the operating speed and carry a cushion of soil 
up the digger chain. 


During the winter months, plans were drawn covering 
the basic design of four models of potato harvesters. These 


Fig. 1 (Left) Single-row sacking model of Idaho potato harvester as used during the initial field trials * Fig. 2 (Right) Rubber separating rolls 
as used on the original single-row sacking machine. Note the rubber belt shielding over the digger chain ends and over the ends of the rollers, 
also the rubber-covered digger chain. The star roll can be seen in its relation to the digger chain 
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Fig. 3 The single-row bulk harvester. (Upper left) Completed machine 

ready for field trial during the 1949 harvest. (Upper right) Power take- 

off drive as seen from the left side. (Lower left) Power take-off drive 

and rubber separating rolls as seen from the right side. (Lower right) 
Rubber separating rolls, elevator and rear platform 


machines were designed to operate on small and large farms 
and to operate under adverse as well as favorable conditions. 
These machines were named as follows: 

1 For the small operator, a single-row, digging-sacking 
machine that places the potatoes in half-sacks as they are dug 

2 For the small operator, a single-row, bulk-handling ma- 
chine that elevates the potatoes into a bulk-handling truck at 
the side of the digger 

3 For the large operator, a two-row, light-duty, bulk-han- 


dling machine. This machine was not intended to operate 
where rocks or large, hard clods were a problem 

4 For the large operator, a two-row, heavy-duty, bulk- 
handling machine. This machine was intended to operate in 
the most severe conditions of rocks and clods. 


SINGLE-ROW SACKING MACHINE 


The first machine was built around a standard 26-in Oliver 
digger. The frame was altered to allow for the rubber sepa- 
rating rolls, the picking platform, and the sacking device. 
Fig. 1 shows the completed digger ready for field trials dur- 
ing the 1948 harvest season. 

Since the other three models were designed around the 
features of the single-row sacking unit, a more detailed dis- 
cussion will be given covering this first machine. 

Height. The height of the machine is important. First, it 
controls the angle of the digger chain, and, second, it con- 
troils the ease with which the operator can work. If the ma- 
chine is too low, the operator must work in a bent-over posi- 
tion. The highest point of the digger chain is 44 in from the 
floor, and the highest point of the frame is 57 in from the 
floor. This is a good compromise between elevator height 
and ease of working. 

Length. When operating in small fields the over-all 
length is important. One of the disadvantages of the trailer 
picker is the extreme length and difficulty of turning and 
backing. The length from the lower end of the digger chain 
to the rear of the main frame is approximately 14 ft. The 
rear platform extends back an additional 40 in. The over-all 
length is 21 ft from the tractor hitch to the rear of the sacker 
platform. 

Digger Chain. The face of the digger chain is approxi- 
mately 714 ft long by 26in wide. The whole chain consists 
of 130 rubber-coated links. The links were coated commer- 
cially by the vulcanizing process in Portland, Ore., by the 
Huntington Rubber Mills. 

A hinged joint is located 31 in from the center of the cone 
chain-carrier roller on the lower end of the digger apron. 
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This joint allows the digger point to be raised free of the 
ground for transporting and also allows the operator to 
change the depth of operation. Depth control was secured 
by means of a standard-type lever or through the operation 
of a hydraulic cylinder. 

The rubber separating rolls for separating loose soil, clods 
and short stems from the potatoes are shown in Fig. 2. On 
the original model this mechanism consisted of 6 smooth 
rubber rolls, each 3 in in diameter by 26 in long, spaced 14%4-in 
apart, plus one star roll 334 in in diameter. The star roll is 
placed as close to the digger chain as possible and operates at 
a higher speed than the other rolls. The purpose of this roll 
is to prevent plugging at the point of delivery from the digger 
chain to the rubber roll separator and especially to move any 
vines or stems that have not been picked off the digger chain. 

The smooth rolls were made by mounting rubber washers 
3in in diameter by 4 in thick on high-carbon steel shafts 1 
in in diameter. The shaft ends were cut down to 34 in to 
allow the use of smaller bearings. All rollers are mounted on 
sealed ball bearings. To increase the separating capacity of 
the digger, a later model used 13 rolls instead of six. 

Separator Drive. The smooth rubber rolls are driven by 
two No. 60 steel roller chains on the right-hand side of the 
machine. In the original machine all rolls operated at differ- 
ent speeds. This was accomplished by driving each roll with 
a different sized sprocket. These rolls, from front to rear, 
had 14-tooth, 13-tooth, 12-tooth, 11-tooth, 10-tooth, and 9- 
tooth drive sprockets. Thus the rolls turn faster as the po- 
tatoes progress across them. The star roll operates faster 
than any of the rubber rolls, with an actual surface speed 
equal to or above that of the digger chain. 

At a speed of 150 fpm on the digger chain, the serrated 
roll had a surface speed of 150 to 160 fpm; the average of 
the rubber rolls was 70 to 120 ftfpm. Later trials indicated 
that fixed roll speed was as satisfactory as variable speed. 

Mounted on the under side and as close as possible to the 
rubber rolls are cleaners to prevent mud and dirt from cling- 
ing to the rolls. The cleaners were made from 114x¥/4-in 
mild steel strap and were adjustable for height. 

Power to operate the digging and separating machanism 
is delivered from the tractor through the power take-off 
mechanism. From the take-off shaft power is delivered to the 
digger gear set through a 114-in drive shaft having two uni- 
versal joints to take care of change in direction and permit 
turning the outfit. 

Sacking Hopper. The sacking hopper on the rear is lined 
with sponge-rubber sheeting 3 in thick. The distance from 
the bottom of the hopper to the platform on which the sack 
rested while being filled is 24 in. 

Sacking Platform. The sacking platform was made ad- 
justable for height and hinged so that it would fold upward 
in case it struck an obstruction. The size of the platform was 
53 by 40in. It was made by bolting 2-in planks on a light 
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Fig. 4 Two-row, light-duty, bulk-handling harvester. Note the relation 
of the separating rolls to the digger chain and elevator. Work space has 
been provided for 3 workmen 
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metal frame and designed to carry the weight of the man 
operating the sacker as well as the weight of the sack of 
potatoes. 


SINGLE-ROW BULK-HANDLING MACHINE 


Many farmers are finding it a great saving in time and 
expense to handle the potato crop in bulk. To provide a 
machine for the smaller operator to bulk-handle his crop, a 
one-row unit was designed to be used wtih a small cultivat- 
ing-type tractor. This machine when operated at a field speed 
of 114 mph will harvest 1% acre per hour or from 4 to 5 
acres per day. 

This potato combine was designed to work with a tractor 
having a high rear axle. The International Harvester model 
A culti-vision tractor can pull the machine and operate the 
digger chain, separating rolls, and elevator from the power 
take-off shaft in average digging conditions. Fig. 3 (upper 
left) shows the complete machine ready for field trials. 

Aluminum framing members were used in the separator 
and elevator to reduce weight. The entire elevator weighs only 
470 lb. The reduction in weight was necessary to facilitate 
steering. The weight of the harvesting mechanism was carried 
on two rubber caster wheels on the rear of the machine. 

The digging operation is performed under the center of 
the tractor, and the height of the digger point is controlled by 
the hydraulic system of the tractor. 

The separator assembly is composed of 13 smooth rubber 
rollers mounted across the rear of the machine as shown in 
Fig. 3 (lower right). 

In this machine the rolls moved the potatoes from the 
digger chain to the elevator as the dirt was eliminated. The 
rolls were 3 in in diameter and each turned at the same speed. 
A rear platform was provided for one or more operators to 
pick clods and rocks from the potatoes as they moved across 
to the elevator. The rubber rolls were driven at 90 to 150 
rpm which gave a surface speed of from 70 to 120 fpm. 
With this arrangement, the rubber rolls will eliminate dirt, 
the short stems, and break up the softer clods. Only the hard 
clods and rocks must be picked out of the stream of po- 
tatoes. 

The original machine was designed to be operated from 
the power take-off. However, after the first season's trial it 
was found that a separate engine would be an advantage. 
One 9-hp engine could operate the entire harvester mechanism. 
If more flexibility was wanted, two engines could be used, one 
to drive the digger chain and separating rolls and one small 
engine to operate the elevator. This would increase the over- 
all weight of the machine but would allow reserve tractor 
power for wet and muddy field conditions. It would also give 
better speed control which is always an advantage in keeping 
bruises at a minimum. 

The machine was designed for a field speed of 114 mph 
and a digger chain speed of 132 to 150fpm. The cost for 
the material used in building the machine was about $500. 
The out-of-pocket expense in harvesting potatoes was about 
6c per 100 lb. 
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Fig. 5 The two-row, heavy-duty harvester. Note the one large 4-cylinder engine and the location of the 


separating rolls 


TWO-ROW BULK-HANDLING MACHINES 


This machine was built in two different models. The 
original model used an Oliver two-row standard digger for 
the basic frame with the rubber separating rolls mounted 
across the back of the machine as shown in Fig. 4. A second 
model was designed without reference to any existing ma- 
chine; however, the two models are similar in actual con- 
struction. 

The machines were intended to operate in the lighter soil 
condition where rocks were not a major problem. The rec- 
ommended field speed is 1 mph. At this speed the machine 
will dig and elevate an acre of potatoes per hour in fields 
producing 200 to 400 sacks per acre. From field trials we 
have found that the rubber roll assembly operates better on 
a heavy yield than on a light yield of potatoes, and the ma- 
chines equipped with the rubber-roll assembly could operate 
with muddier conditions than machines using standard digger 
chains. In addition, rubber-roll separation gave much less 
mechanical damage than separation on vibrating chains. 

The harvester is powered by two small engines, one of 
9 hp to drive the digger chain and rubber rolls and a second 
engine to drive the elevator. The throttle and clutch con- 
trols are located on the rear so that one man on the rear 
platform can control both engines. 

Both models of the light-duty machine used a rubber- 
roll separating unit consisting of 18 smooth rolls and with 
every roll driven at the same speed. The machines were in- 
tended to work in fields that had been devined. There was 
no provision for vine removal on the digger apron of the 
machine, but a work platform is provided at the rear for two 
or three operators to work. These men can remove rocks and 
aid in smashing the hard clods. 

The completed machine weighed almost 5,000 Ib, and, if 
in current production, could be expected to sell for about 
$2,500. From records kept on the machine in operation, po- 
tatoes can be put into the storage cellar for approximately 
10 cents per 100 Ib. 


TWO-ROW, HEAVY-DUTY, BULK-HANDLING MACHINE 


This machine was designed for the severe operating condi- 
tions where rocks and clods are a problem. Space was pro- 
vided for up to 9 men to ride on the machine and pick off 
rocks, clods, and vines. 

The machine was built using the same basic principles as 
set up for the single-row sacking unit. It is essentially two 
single-row sacking units mounted side by side with a cross 
elevator to carry the potatoes into the bulk handling truck. 
A special split digger point was used on this machine. This 
point was found to aid in the digging operation when alfalfa 
roots were a problem. The depth of digging was controlled 
by hydraulic cylinders. 

Two sets of rubber separating rolls were installed on the 
machine as shown in Fig. 5. These rolls consist of 12 smooth 
rollers and one special star roller. In order that operators 
could work at the sides of the machine, the left main wheel 
was set under the machine and a platform built on each side 
and across the back. These 
platforms provided space for at 
least three persons on each side 
and three persons on the rear, 
or a total of nine for picking 
if severe conditions were en- 
countered. 

The original machine was 
operated by using one 4-cylin- 
der, 21-hp combine engine. In 
other models the power was 
Se supplied by two smaller en- 
=a : gines. A 12-hp engine is used 
APT ai to drive the digger chains and 
Biba a9 20 separating rolls, and a 3-hp en- 

j : gine operates the elevator. This 
arrangement allows for better 
speed regulation and reduces 
mechanical injury to the pota- 
toes. (Continued on page 269) 
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Utility of Hydraulic Power in Farming with 
Track-Type Tractors 


By Frank P. Hanson 


FeLLtow A.S.A.E. 


HE application of hydraulic power to track-type trac- 

tors in farming operations will be considered under four 

subheads, namely: (a) as part of the prime mover, (b) 
where the hydraulic jacks are part of the attached machines, 
(c) where the hydraulic jacks are movable or interchangeable 
between two or more machines, and (d) hydraulic motors. 


Hydraulic power as applied to the prime mover will be 
found in hydraulic steering units and torque converters or 
hydraulic clutches. Although both hydraulic steering and 
torque converters are in commercial production on track-type 
tractors, such applications of hydraulic power will not be 
stressed in this paper. The application of hydraulic power 
where the jacks are fixed on machines attached to the trac- 
tor will be considered under various types of machines. 


Loaders. Hydraulically controlled loaders are used to load 
manure and other farm materials. Perhaps all too frequently 
these machines are referred to as manure loaders when, as a 
matter of fact, one-man, high-capacity loaders are being de- 
manded in increasiing numbers for many farm loading jobs. 

Transportation of materials on farms has been considered 
from a mechanization standpoint as largely the horizontal 
movement of machines, products and materials. Vertical trans- 
portation on farms is coming into its own. Usually the light- 
duty loaders may be considered more of a tractor attachment, 
subject to the bucket assembly being removed to make the 
tractor more flexible for drawbar work. Some higher capacity 
loaders are intended to be attached to the tractor continuously. 


Bulldozers. Bulldozers are most efficient when heavy ma- 
terials are pushed distances not over 200 ft. In addition to 
building ponds, the bulldozer with hydraulic controls has 
many other uses on farms such as leveling, making and clean- 
ing small ditches, removing trees and brush from fields or 
fence lines, concentrating manure for loading, making and 
servicing farm roads, filling gullies, moving large boulders and 
removing snow. 


Ditchers. Some hydraulically controlled machines used to 
build and service ditches of rather large cross section are 
equipped with hydraulic pumps powered by separate engines. 
However, when the tractor can be closely coupled to the ditch- 
ing machine, the hydraulic pump can be located on the tractor. 


Tool Carriers. Some of the larger deep-tillage machines 
require hydraulic jacks with capacities greater than can be 
secured with (ASAE-SAE) standard jacks. Heavy-duty tool 
carriers equipped with chisels, subsoilers, mole drains and 
ditchers are being used with tractors of large drawbar horse- 
power. 


Scrapers. Hydraulic scrapers especially built for the smaller 
track-type tractors are being used by farmers not only for 
pond building but also ditching and leveling. Irrigation in 
this country used to be confined to western areas with low 
annual rainfall, but today thousands of acres east of the 
Rocky Mountains are heing prepared for irrigation by flooding 
and furrows. 


Special Applications. There are numerous special heavy- 
duty and large-capacity agricultural machines whose useful- 
ness and feasibility are determined largely by the application 
of hydraulic controls. Fig. 1 shows a hydraulically controlled 
plow with 44-in-diameter disks. It can be equipped with 


This is an abstract of a paper presented at the special session on 
agricultural hydraulics at the National Conference on Industrial Hy- 
draulics at Chicago, Ill., October, 1950 


The author: FRANK P. HANSON, agricultural engineer, Caterpillar 
Tractor Co., Peoria, Ill 


three, four or five disks. The five-disk unit weighs 12,000 lb. 
The three-disk unit is shown plowing 20in deep in Texas. 
A spring-shank cultivator 45 ft wide is equipped with single- 
acting hydraulic jacks. The heavy-duty moldboard plow 
shown in Fig. 2 is plowing 2 ft deep. Larger plows are be- 
ing used to invert soil to a depth of 6 ft. One extremely heavy 
disk plow is not only raised and lowered hydraulically, but a 
bypass valve permits disks to ride over rocks without damag- 
ing the plow. 

Each of the machines discussed above has one or more 
hydraulic pumps and jacks. The jacks are fixed on the ma- 
chines and are therefore not standard for interchangeability 
between machines. A large percentage of the machines with 
non-interchangeable hydraulic jacks are used on or with the 
larger track-type tractors. 

The third classification of hydraulic power as applied to 
track-type tractors involves jacks that are interchangeable be- 
tween two or more machines. These involve hydraulic appli- 
cations where the jacks are built to the ASAE-SAE standard. 
This standard, adopted in March, 1949, covers the applica- 
tion of hydraulic remote controls to farm tractors and trail- 
ing-type farm implements. The standard is limited to farm 
tractors up to and including 35dhp maximum. However, 
development of a similar standard for farm tractors with 
more than 35 dhp is nearly completed. 


Interest in hydraulic controls on farm tractors was evident 
by the number of machines shown at the 1950 corn belt state 
fairs. All the hydraulic controls exhibited on farm tractors 
and implements did not involve the use of interchangeable 
jacks, but the trend to adopt the ASAE-SAE standard was 
very evident. It is impossible to tell now to what extent in- 
terchangeable jacks will be used on trailing-type farm imple- 
ments. However, some of the more important applications 
will be discussed. 


Moldboard, Disk and One-Way Stubble Plows. The hy- 
draulic control shown on the four-bottom moldboard plow in 
Fig. 3 is built to the ASAE-SAE standard. If the hydraulic 
controls applied to plows have capacity to raise the plows 
out of the ground at the recommended speeds, then such con- 
trols will provide sufficient force to control most or all other 
farm pulled type machines. Tandem and single disks are also 
hydraulically controlled. 


Pulled-Tpye Deep-Tillage Tools. A 16-ft blade is used to 
cultivate winter wheat stubble. Here again the standard hy- 
draulic remote control can be used. Chisels, subsoilers, mole 
drainage machines, ditchers, and ridgers may also be con- 
trolled with a standard jack. 


Levelers. Land levelers have been used for years on west- 
ern irrigated farms. Fig.4 shows an 8-ft leveler preparing 
land for pasture with an overhead irrigation system. This 
leveler is controlled with a standard hydraulic jack. Levelers 
are now being used in increasing numbers not only to prepare 
land to be irrigated but also to fill shallow depressions that 
will not permit satisfactory surface water runoff in high- 
rainfall areas. 


Harvesting Machines. Harvesting machines, such as com- 
bines, corn pickers, and mowers are being equipped with 
standard hydraulic controls. Fig. 5 shows an experimental 
four-row corn picker made in Illinois. Two hydraulic jacks 
are used to steer the machine and control the elevation of the 
picker snouts. The jacks do not meet the ASAE-SAE standard 
but standard jacks could be used. 


Tool Bars. An hydraulically controlled, direct-connected 
tool bar is shown in Fig. 6. It is controlled with a standard 
jack. 
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The fourth classification of hydraulic power as applied to 
farm track-type tractors is hydraulic motors. 

Hydraulic motors are not being used to any extent to 
power farm machines. Not many people can name even one 
farm implement that is powered in whole or part with hy- 
draulic motors. Yet there are a few of these commercial and 
experimental machines, such as a mower, a sweet corn snap- 
per, a plow and a spraying unit. Why are hydraulic motors 
not being used on more farm machines? Engineers give two 
reasons for this situation, namely, high first cost and low eff- 
ciency. Even though high cost and low efficiency have pre- 
vented the application of hydraulic motors to power farm 
implements, the future may present a different picture. 


While the demand for transmitting farm tractor power by 
belts has decreased, the use of power-take-off-driven machines 
has increased. Transmitting the tractor engine power to operate 
the various moving parts of a farm implement may involve 
the use of many shafts, bearings, gears, clutches, universal 
joints, chains and belts, all of which cost money and result 
in power losses. Sometimes the cumulative power losses are 
rather high. When one considers that a 2000-rpm engine re- 
quires a transmission to transmit power to a power take-off 
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shaft at 536rpm and then another transmission to provide 
2000-rpm rotating parts on a farm implement, it might be 
well to compare the resulting cost and efficiency factors with 
hydraulic motors. One rather important point concerning the 
application of hydraulic motors to power farm implements 
is that the hoses to connect the hydraulic pump on a tractor 
to a hydraulic motor on a farm implement allow a degree of 
flexibility of application not now found in conventional meth- 
ods used to power farm implements. 

Conserving Human Energy. Hydraulic controls conserve 
human energy. Energy required to operate a finger-tip hy- 
draulic valve is nothing compared to the result when a hy- 
draulic pump delivering 35 gpm at 1000 psi moves a piston 
8in in a 5-in-diameter jack. Any system of hand levers or 
wheel lifts will require more human energy to adjust a farm 
implement than merely operating a finger-tip valve that per- 
mits a hydraulic control to raise, lower or otherwise adjust a 
farm implement. Human energy is expensive; consequently it 
is economical to use it when and where it will produce the 
greatest benefit. 

Hydraulic Controls Provide Two-Way Pressure. The sec- 
ond important convenience of hy- (Continued on page 269) 
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Fig. 1 Hydraulically controlled heavy-duty disk plow with 44-in-diameter disks * Fig. 2 Plowing bean land 2 ft deep with a special hydraulically 

controlled moldboard plow « Fig. 3 Using a hydraulic control made to ASAE-SAE standards to control a moldboard plow « Fig. 4 Hydraulically 

controlled land leveler preparing land for overhead irrigation ¢ Fig. 5 Hydraulically controlled experimental 4-row corn picker « Fig. 6 Hydrau- 
lically controlled tool bar equipped with soil shank cultivators, cultivating potato ground 8 in deep 
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New Concepts in Side-Delivery Rakes 


By Roy Bainer 


FELLow A.S.A.E. 


URING the past five years more new developments 
have occurred in the field of side-delivery rakes than 
in any other period of our farm machinery history. 

As early as 1894 (1)* side-delivery rakes were used for pre- 
paring windrows for mechanical hay loading. One of the 
earliest recorded manufacturers of this type of equipment was 
Chambers, Bearing, and Quinlan Co., of Decatur, Ill. Great 
interest in the side-delivery rake did not develop, however, 
until after the pickup baler, field chopper and pickup thresher 
were introduced for hay and such seed crops as beans, re- 
quiring a continuous, unbroken windrow for their satisfactory 
use. Since then, new rakes incorporating wheels, roller-bar as- 
semblies, drag conveyor, and crowder principles have appeared. 

The wheel rake, developed by Morrill of Tulare Co., Calif., 
in 1945, was first manufactured in 1946. It consists of a series 
of overlapping wheels (Fig. 1) carried on independent axles. 
The diameter of the wheels, including the coil-spring rake 
teeth, is 60 in. Adjustable coil springs, between a lever on the 
axle and the frame, carry part of the weight of each wheel. 
According to the manufacturer, the plane of the wheels makes 
an angle of 38 to 42 deg with the direction of travel. The 
rake actually checked was set for an angle of 56deg. Each 
wheel rakes a width of approximately 114 ft when operated 
at the normal angle. Rugged construction, plus the flexibility 
of the independently mounted wheels, makes possible high- 
speed raking over rough ground. The rake is well adapted to 
working over irrigation borders. Contact of the rake teeth 
with the ground furnishes the force required to turn the 
wheels. That the teeth sometimes pick up dirt and mix it with 
the hay has caused criticism from some growers. 

The roller-bar type of rake, pioneered in this country by 
Johnson of Woodland, Calif., and now included in the Fergu- 
son and Case line of rakes, had its origin in England. While 
visiting several English manufacturers of farm machinery in 
1945, I found that the roller-bar rake, such as the Nicholson 
(Fig. 2), was common to most manufacturers of haying equip- 
ment. Recent correspondence with R. S. Foster of Nicholson 
and Sons of Newark, England, revealed that W. E. Martin of 
Stamford, England, was credited witk the first introduction of 
this type in 1905. In the same year Martin applied for a U.S. 
patent, which was granted in 1906 (No. 818,899). 

The Martin machine had most of the characteristics em- 
ployed in the present-day rakes of the roller-bar type. The 
following statement is quoted directly from the Martin patent: 
“Hitherto such side-delivery rakes (teeth)+ have been rotated 
or moved at right angles to the oblique position of the rakes, 
and owing to the forward motion of the machine, the rake did 
not deliver the crop rapidly to the side, but had a tendency to 
rake it forward, thus doing unnecessary work. In side-delivery 
rakes constructed according to my invention, the rakes (teeth) 
are caused to move in a circular path at right angles to the 
line of travel of the machine.” His patent covered the use of 
both straight and curved teeth. 

J. and J. C. Bamsford also of England hold U.S. Patents 
No. 1,047,147 and 1,195,172 issued in 1912 and 1916, re- 
spectively, covering rakes similar to the Martin. Later patents 

This paper was presented at the winter meeting of the American 
Society of Agricultural Engineers at Chicago, Ill, December, 1950, as a 
contribution of the Power and Machinery Division. 

The author: Roy Batner, chairman, agricultural engineering divi- 
sion, University of California, Davis. 


AutuHor’s Note: The author wishes to acknowledge the helpful 
suggestions of R. A. Kepner and the assistance of his class of agricul- 
tural engineering students who made a study of the rakes as a special 
problem. 

*Numbers in parentheses refer to the appended references. 

+Added by writer to clarify meaning of “rakes.”’ 


were also granted to Randall and Hitchcock of France cover- 
ing similar ideas. The latter patents were assigned to the 
International Harvester Co. in 1928 and 1936, respectively. 

The roller-bar rakes built by Johnson and Chase (Fig. 3) 
employ a 4-bar reel assembly, while the Ferguson uses 6 bars. 
These bars carrying the coil-spring rake teeth are attached, by 
suitable bearing mounts, to parallel plates or spiders at each 
end of the rake. The plate at the right end is rotated by a 
suitable drive from ground wheels (Johnson and Case) or 
from a power take-off connection on the tractor (Ferguson). 
The bars are constrained to rotate with the plates. Any point 
on the bar, therefore, must describe the same circle as the 
periphery of the spiders. As the reel revolves, each bar rotates 
within the bearing mounts to keep teeth in a vertical position 
at all times. When a bar approaches its lowest position, teeth 
come in contact with the hay, raking it for a short distance to 
be followed by the next bar. The bars have the appearance 
of rolling over each other as the reel is rotated. The reel com- 
ponent (motion of reel teeth with respect to the rake frame) 
makes an angle of approximately 70 deg with the forward 
travel in the Johnson and Case, and 100 deg in the Ferguson, 
as compared to 45 deg for a conventional cylinder-type rake. 

The Curry rake was first conceived by Renault of Tulare 
Co., Calif. It consists of a pair of chains with 26-in cross 
flights attached at 23-in intervals (Fig. 4). Coil-spring rake 
teeth are attached to the flights at 4-in intervals to give a 
conveyor width of 27in. The drag conveyor thus formed is 
operated at right angles to the direction of travel. Power for 
driving the chains is furnished by the power take-off. This 
rake has not gained the popularity shown either the wheel or 
roller-bar types. Its operation can be improved by making a 
rather simple modification to be pointed out later. 

The McCall rake (Figs. 5 and 6) which is being developed 
by the McCall brothers of Riverside Co., Calif., is of the 
crowder type. It might even be compared to the curler used 
for windrowing immediately behind the cutter bar of a mower. 
The appealing feature is that it has no moving parts. It 
consists of a series of 30 curved teeth attached at 6-in inter- 
vals to the main frame by individual hinge mounts. Spring 
loading each tooth provides considerable flexibility. A narrow 
warped steel strap attached to the point of each tooth elevates 
the hay slightly and gives it a roll in the direction of the 
windrow. The angle of the teeth with the direction of travel 
is adjustable to give a raking width varying from 4 ft to 12 ft. 
For example, a 7-ft swath is made when the angle is 28 deg; 
at a 53-deg angle the rake covers a width of 12 ft. 

The raking characteristics of the various machines can be 
readily determined by means of a vector analysis. A forward 
speed of 4 mph (352 fpm) is assumed in each instance. The 
tooth path is the resultant of the vectors representing forward 
motion and reel component. The reel component is actually 
the tooth path with respect to the direction of travel at zero 
forward motion. In the final analysis, all raking widths are 
standardized to a 7-ft swath. 

An analysis of the Johnson roller-bar rake is shown in Fig. 
7, A. At a forward speed of 352 fpm, the reel component has 
a value of 415 fpm. The reel component acts at an angle 
of 71 deg with the direction of travel. The resultant of the 
two vectors representing the forward motion and the reel 
component gives the direction and magnitude of the tooth 
path. From the diagram it will be noted that the average 
velocity of the tooth is 625 fpm and that the direction with 
respect to forward motion is 39 deg. It is quite evident from 
the diagram that the hay cannot move with the same velocity 
as the tooth. If it did, it would actually lead the rake. The 
bracketed portion of the tooth path represents the average 
hay velocity, which is 450 fpm. The distance a tooth moves 
in sweeping a 7-ft width equals 7 ~ sine 39 deg = 11.1 ft (A 
in Fig. 7, I). 
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The Case roller-bar rake (Fig. 7,B) is quite similar in oper- 
ation to the Johnson rake. Because of the slight change in 
angle the tooth path makes with the forward motion, the teeth 
travel 10.5 ft in covering a 7-ft swath (B in Fig. 7,1). 


The Ferguson roller-bar rake analyzed by Elliott (2) is 
included in this study because a 2-to-1 reduction was used in 
the power take-off speed from the tractor (Fig.7,C). The 
reel component makes an angle of 100 deg with the forward 
motion, which gives it a slight rearward direction. The 
resulting tooth path acts at 65 deg with the forward travel. 
Because of this larger angle, the tooth travel amounts to 7.7 ft 
when raking a 7-ft width. The distance fore and aft between 
rake bars in the lowest position is 6in as compared to 10 in 
for the other two rakes of this type. The closer spacing 
should result in smoother action on the hay. 
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For comparison, a conventional side-delivery rake (Fig. 
7,D) was included in the study. All rakes of this type have 
similar characteristics. A Case 4-bar machine was the example 
used. As the reel is mounted in the frame at an angle of 
45 deg, the reel component makes an angle of 45 deg with the 
direction of travel. The resulting tooth path makes an angle of 
24 deg with the forward motion at an average tooth velocity 
of 690 fpm. The average hay velocity is shown to be 390 fpm, 
by the bracketed section of the tooth path. The larger differ- 
ence between the tooth velocity and the hay velocity accounts 
for the lower efficiency of moving the hay. The distance 
traveled by a tooth in raking a 7-ft swath is 17.2 ft (D in 
Fig. 7,1). This is 63.8 per cent farther than the distance 
covered by a tooth in Case's new roller-bar rake. : 

The Morrill wheel rake cannot be analyzed as straightfor- 
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Fig.1 Morrill side-delivery rake. Hay is raked by overlapping wheels driven by ground contact « Fig. 2 Nicholson roller-bar rake manufactured 

at Newark, England, and patterned after the Martin rake « Fig.3 J. I. Case roller-bar rake « Fig.4 Curry drag-conveyor rake mounted on the 

front end of a tractor ¢ Fig.5 Rear view of McCall rake + Fig.6 Side view of McCall rake. Note the short steel strap attached to the point 
of each main rake tooth which elevates the hay slightly and gives it a roll in the direction of the windrow 
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wardly as the others because its rake wheel 
is driven by the teeth in contact with the 
ground, and the teeth do not have parallel 
motion but rotate about the wheel center. 
At least part of the raking, then, is done 
with the face of the wheel at some point 
above the ground level. The radius of the 
wheel to the tip of the teeth is 30 in. If the 
layer of the hay in contact with the wheel 
is 12 in thick, then the average contact point 
on the wheel would be at a radius of 24 in. 
This dimension was assumed in the analysis 
as shown in Fig.7,E. The angle between 
the plane of the wheels and the forward 
motion is adjustable. The setting on the 
rake studied was 124 deg. Actually, the tip 
of the tooth in contact with the ground 
would have a velocity relative to the frame 
(352 + cos 56 deg = 630 fpm. However, 
since it was assumed that the raking would 
be done with a section of the wheel 6 in 
above this point, reel component amounts 
to 80 percent of 630, or 504 fpm. Under 


REEL COMPONENT 
365 fpm 


TOOTH PaTH . 
610 fpm 


C- FERqueon 


these conditions the angle between the tooth 
path and the direction of travel amounts to 
80 deg. The distance traveled by this point 
is 7.1 ft for a 7-ft swath (E in Fig. 7,1). 

The results show that it made little dif- 
ference whether the effective raking point 
was taken at the rim or at a short distance 
toward the center. 

The McCall rake moves the hay by 
crowding or blading it over. The shape of 
the points and the warped-steel straps are 
such that the hay is rolled toward the wind- 
row. From the diagram (Fig. 7, F) it will 
be seen that the component along the axis 
of the rake teeth has a value of 400 fpm, 
when set for an angle of 152 deg with the 


forward motion. The hay is moved later- 
ally at a theoretical velocity of 185 fpm. 
This is on the assumption that the hay is 


held from moving ahead by contact with 
the stubble. 


The resultant tooth path for the Curry rake (Fig. 7,G) 
makes an angle of 39 deg with the forward motion. The 
length of the tooth travel for a 7-ft swath amounts to 11.1 ft. 
Gunni suggested operating the drag conveyor at some rear- 
ward angle with an increase in chain speed, thereby reducing 
the distance the hay would have to travel during the raking 
operation. Many combinations are possible. The one chosen 
is shown in Fig. 7,H. If the raking section is set at 126 deg 
with the direction of travel and the reel component is in- 
creased to 600 fpm, the resulting tooth path makes an angle 
of 90 deg with the forwarc motion. This reduces the tooth 
travel to the minimum of 7 ft for a 7-ft swath (H in Fig. 7,1). 
The resulting tooth speed would be 482 fpm as compared to 
450 fpm for the original arrangement. The raking unit would 
have to be lengthened to 8.66 ft to give the same raking width 
as before. 


It is evident from this study that there are several distinct 
variations in the performance of side-delivery rakes now avail- 
able. In general, the average velocity of the hay is less than 
the speed of the tooth. As the angle between the tooth path 
and the forward motion increases, the length of the tooth path 
decreases, resulting in a minimum value when a 90-deg angle 
is reached. Rakes with rearward reel components are more 
positive in action in that the hay velocity will more nearly 
approach the rake-tooth velocity. 


The McCall and the conventional side-delivery rakes have 


the lowest average hay velocity. However, because of the 
small angle between the tooth path and forward motion, the 


Fig. 


tGunn, J. T., assistant specialist in the experiment station, Univer- 
sity of California 
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Vector analysis of various rakes studied. The length and direction of the tooth path 
for each rake, for a 7-ft swath, is shown in the lower right-hand corner 


distance traveled by the hay is the greatest for the conven- 
tional rake. 


A series of short contacts with the reel teeth moves the 
hay. The extra distance it travels when in proper condition 
for raking is not too serious from a leaf shatter standpoint. 
On the other hand, if a dry product like some of the seed 
crops is to be raked, this extra distance the material travels 
may result in large shatter losses. 


The effectiveness of the conveyor rake can be materially 
improved by introducing a rearward motion to the reel com- 
ponent, resulting in a tooth path which makes an angle of 
90 deg with the forward motion. 


The McCall rake depends upon the stubble and weight of 
the windrow to hold the hay against the rake teeth so that it 
can be rolled into a windrow. The hay path is no doubt 
greater than the theoretical amount indicated in the analysis 
of the rake. Since this rake is new, tests under various field 
conditions are needed to determine its full characteristics. 


The graphical analyses presented must not be considered 
final as to the relative merits of the various rakes studied. 
Detailed field studies are needed to determine the actual length 
of the hay path, the tendency to tangle windrows, the degree 
to which the field is raked clean, the shatter losses, and other 
factors such as the relative speeds of operation. 
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Discussion by Wm. Vutz* 


Member A.S.A.E. 


T IS much to Professor Bainer’s credit to have made an at- 
tempt at systematic analysis of the action of the various 
new rakes appearing in the field. Theoretical investigations 
of this type are very necessary; as a matter of fact, ideally 
they should precede any design work. If in this case the work 
could be coupled with conclusions on field performance, a 
notable example of the contributions that experiment stations 
can make in machinery development would be had. 

It would be highly erroneous, as Mr. Bainer points out, to 
base any evaluation of a rake on these elementary considera- 
tions. 

A common observation on rakes, presented by type D (Fig. 

), is the fact that, instead of simply being pushed ahead and 
to the left, the hay is actually rolled into a windrow. The 
formative stages of a windrow actually represent a hollow 
cylinder composed of a spirally wound ribbon of hay. With 
correct windrowing practices, it will be found that the butt 
ends of the stems radiate outwardly from the finished wind- 
row. As the magnitude of the reel component in the diagram 
is reduced, a progressively tighter windrow is made. Such 
tighter windrows are often preferred by men operating pickup 
balers; they are, however, not conducive of even drying in the 
windrow. A good deal of leaf loss is due to raking the hay in 
a state of finished or near-finished drying, in which case leaf 
loss is largely a function of the amount of compression the 
rake exerts on the windrow in the formative stage. 

With increasing angle between forward motion and reel 
component, there is a tendency to tight packing of the wind- 
row, unless proper balance between forward motion and reel 
component to suit the exact requirement of the hay under the 
given circumstances is had. In extreme cases, no spiral wind- 
row in the accepted sense is made, but the hay is rather 
pushed into a long heap without consistent arrangement of 
the material throughout the cross section of the windrow. 

Such factors as tooth spacing, frequency of tooth contact 
with the ground—tooth shape even— have considerable 
bearing on the quality of the work done. As the next step in 
this investigation, I would suggest a set of diagrams, corre- 
sponding to those in Mr. Bainer’s series A to H (Fig. 7) 
giving the pattern of tooth incidence with the ground as 
based on the given tooth spacing. 

Due to the highly complex nature of the field process of 
raking, a very interesting and fascinating correlation of theo- 
retical analysis and actual field performance would seem to be 
in store for the individual or agency ready to undertake such 
a project. That there is a very serious need for systematic 
study of side-delivery rakes operated with present-day tractors, 
generally at fairly high rates of speed, most engineers design- 
ing rakes, I believe, will readily be in agreement. Such work 
should preferably extend over the various geographical sec- 
tions of the country; it could well be a cooperative project 
for a western, midwestern and an eastern experiment station. 


*We. Vurtz, chief engineer, New Idea, Div. Avco Mfg. Corp., 
Coldwater, Ohio. 


Idaho Potato Harvesters 


(Continued from page 263) 


The farmer building the original machine spent $1,200 for 
material in addition to the engine and units available on the 
farm. He spent six weeks making the machine with the help of 
the agricultural engineer. 

The advantage of this machine to the farmer was that 
potato harvesting can now be a family affair. He is not de- 
pendent upon itinerant workers. The wife drove the tractor; 
one man drove the bulk truck, and the farmer, with the help 
of four neighbor girls, operated the harvester. The girls oper- 
ated the machine during the period the farmer spent storing 
potatoes in the farm cellar. Potatoes can be put nto the cellar 
for an out-of-pocket cost of 10 cents per sack. In addition, at 
the end of each day’s work the potatoes dug are in the cellar. 
There are no potatoes left in the field to get wet or freeze. 
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Hydraulic Power in Farming 


(Continued from page 265) 


draulic farm implement controls is associated with two-way 
pressure. A double-acting jack not only provides a force to 
lift a bulldozer, plow or loader, but it also provides an oppo- 
site force to cause implements to function satisfactorily when 
they would not do so with hand or wheel controls. 


Multiple Hydraulic Controls. A thitd convenience results 
with the use of multiple controls. Some farm implements 
can not be controlled with one jack; therefore, a multiple 
valve will permit using two or more jacks. 


Operator Comfort. A fourth convenience may be classed 
as operator comfort. It wasn't many years ago when a farmer 
riding a spiketooth harrow cart was considered lazy—he just 
wasn't a real he-man if he resorted to riding instead of walk- 
ing. Today tractor operator comfort is being given special 
attention. Canopies, cabs, hoods, etc., are used to protect the 
operator from extremes of high and low temperatures, rain 
and snow, dust and noises. When the tractor operator can 
control farm implements with finger-tip hydraulic controls 
within easy reach, he is given a real comfort feature. 

Fast and Slow Fractional Adjustments. Fast and slow 
fractional implement adjustment is the fifth convenience 
resulting from the use of hydraulic implement controls. When 
a plow begins to sink out of sight in a soft spot, it is desirable 
to raise the plow quickly without stopping or stalling the 
tractor engine. Hydraulic controls permit the operator to do 
just that. When a combine header is set too high, it misses 
the lower pods on soybean plants, and if too low, the cutter 
bar will dig into the ground. Fractional adjustments of a 
header bar are often needed to obtain satisfactory results. 


Operator Safety Extremely Important. A sixth conven- 
ience of hydraulic implement controls pertains to operator 
safety. When it is necessary for an operator to reach for 
levers on an implement or stop and get off the tractor to ad- 
just implements, the possibilities of accidents are manyfold 
as compared to adjusting a farm implement by merely moving 
a conveniently located lever. Repetitive hand adjustments that 
waste time and energy cause operators to become careless, 
especially when tempers are on edge. A slight delay in operat- 
ing a hand lever on a mower, or even pulling a rope for a 
wheel lift, may result in a clogged machine that necessitates 
hand cleaning. All such hand-cleaning operations are pro- 
moters of accidents. 

More Work per Hour. The seventh convenience covers 
less machine “down time.” One does not combine when the 
grain is wet with dew or bale hay in the field when it rains. 
Timeliness is extremely important for many farming opera- 
tions. The uncontrollable lag in adjusting machines by levers 
or wheel lifts can result in a stalled machine that may require 
many minutes to straighten out. Those lost minutes can be 
costly. Hydraulic implement controls can insure more con- 
tinuous operation of farm implements when it is most timely 
that they be working. 


Power Controls More Dependable. The eighth conven- 
ience of hydraulically ccontrolled farm implements promotes 
quality of work done. An operator desires to leave a sod 
waterway when plowing a field. That means the plow must 
be raised and lowered at the right time, otherwise the water- 
way will be too wide or too narrow in places. If the hand 
or wheel lifting arrangement doesn’t operate smoothly, per- 
haps the operator will be inclined to get careless or even give 
up attempting to leave a grassed waterway. If the hand 
lever control is too difficult to operate, perhaps the operator 
will not lower the cutter when crossing a low spot, such as 
a deadfurrow, thereby resulting in losses when combining 
soybeans. The average human being can't be subjected to 
many inconveniences without resorting to short cuts, and 
these often result in not doing a job the way he knows it 
should be done. Therefore, because of the ease and dependa- 
bility of using hydraulic controls, the operator is encour- 
aged to do what he knows he should do. 
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The Effect of Circular Perforations on Flow 


into Subsurface Drain Tubes 


Part Il. EXPERIMENTS AND RESULTS 
By G. O. Schwab and Don Kirkham 


MemBer A.S.A.E. 


N PART I (1)* of this paper, it was shown that Qg, the 
quantity of flow entering a unit length of perforated 
drain tube per unit time, when the perforations are con- 

sidered to be spherical openings (sinks), ts 


{1} 


C+ log, (2d/ry) 


whereas, when the perforations are assumed to be circular 
plate-shaped openings the flow Q is 


4K (d+t—-r,) 


C+ log, (2d/ry) 


If the drain tube is completely porous (open), the flow Q, is 


{3} 


log, (24/r,,) 


o 


Equation {2} should correspond to observed tield conditions 
more closely than equation [1]. The completely porous drain 
tube of equation [3] is one which in practice is embedded in 
gravel. Symbols in equations [1], [2], and [3] are: K=soil 
permeability, d=<drain tube depth to center of drain tube, 
t=thickness of surface water, r,,—drain-tube radius, C=a 
rather involved constant defined by equation {7} of Part I (1) 
of this paper, depending on the radius and spacing of per- 
forations and on the drain-tube radius. The Q’s in the above 


This paper was prepared expressly for AGRICULTURAL ENGINEERING 
and is authorized for publication as Journal Paper No. J-1793 of the 
lowa Agricultural Experiment Station, Ames. Projects 998 and 1003. 

The authors: G. O. ScHwas and Don KIRKHAM, respectively, re- 
search associate in agricultural engineering and research professor of 
agronomy and professor of physics, lowa Agricultural Experiment 
Station, Ames. 


AuTHorS Note: The authors wish to acknowledge valuable discus- 
sion with Dr. J. F. Carlson of the physics department, Iowa State Col- 
lege, in connection with Parts I and II of this paper. 


*Numbers in parentheses refer to the appended references. 


Fig. 1 Drain-tube models used in the electric analogue for seepage flow 
into drain-tube perforations 


equations will be in cubic feet per day per foot of drain-tube 
length, if K is in feet per day and the other symbols are in feet. 


ELECTRIC ANALOGUE 


Equations {1}, {2}, and [3] were verified using electric 
models to stimulate seepage flow. Electric models or analogues 
are based on the observation that Ohm’s law and Darcy's law 
are analogous. Thus, seepage flow corresponds to electric 
current, hydraulic gradient to voltage gradient, soil permeabil- 
ity to specific electrical conductivity, impermeable boundaries 
to insulators, and surfaces of equal hydraulic head to conduc- 
tors at constant potential. A principal advantage of the elec- 
tric analogue is that uniform conductivity for the flow 
medium is easily achieved. This is not the case in a field or 
laboratory test, in which more or less puddled soil is neces- 
sarily used. With soil it is difficult, if not impossible, to 
obtain uniform water permeability in a reasonable time. In 
the field, many years may elapse before soil in a tile trench 
assumes a condition approaching that existing before excava- 
tion. Sand models obviate puddling but are less flexible than 
electric models. Childs (2) has used two-dimensional electric 
analogues in the study of some agricultural drainage prob- 
lems. Frevert (3) recently developed a. three-dimensional 
electric analogue for the study of measurement of soil perme- 
ability; this apparatus in modified form has been used by 
Frevert and Kirkham (4), Van Bavel and Kirkham (5), and 
by Luthin and Kirkham (6). As the present problem was a 
three-dimensional one, some of Frevert’s apparatus has again 
been used in these tests. 


MODELS 

Fig. 1 shows five electric models, all representing one-foot 
lengths of drain tubes used in this study. Only one-foot 
lengths (or some other convenient length) need be considered 
since the flow is the same into each unit length of drain tube, 
excluding of course the case that successive lengths have dif- 
fering arrangements of perforations. Models 1 and 2 were 
designed on the assumption that the perforations are equiva- 
lent to spherical sinks, model 1 being a special case of model 
2. Model 2 consists of two lines of spherical electrodes sup- 
ported rigidly to a lucite tube by inodiaed copper wire. The 
wire, aside from holding the metal balls in place, serves to 
conduct (through the center of the lucite tube) electric current 
from the balls to an external voltage supply. The insulated 
wires and the lucite tube are kept small in order to stimulate 
more nearly the assumed condition that the size of the wires 
and lucite tube should be infinitesimal. Model 1 represents a 
limiting case of model 2, the case when the distance between 
the centers of the spherical sinks (dimensions a of Fig. 2 in 
Part I) is zero. Model 1 thus consists merely of two parallel, 
cylindrical electrodes held apart rigidly. 

Models 3 and 4 correspond to models 1 and 2, respectively, 
except that circular plate-shaped electrodes replace the spheres, 
and that the flat electrodes are set in a cylindrical shellaced 
wooden block, simulating a drain tube, rather than being 
suspended in space as in models 1 and 2. Model 3 corresponds 
to a drain tube slotted longitudinally on diametrally opposite 
sides. 

Model 5 represents a completely pervious drain tube, that 
is, it represents, practically speaking, a drain tube embedded 
in gravel. For this case, since now the whole drain-tube sur- 
face is at equal hydraulic head, the one-foot-long model 
becomes a cylindrical electrode. All the one-foot-long models 
are mounted in turn in a tank assembly as shown in Fig. 2. 
The side walls of the tank assembly are dielectric materials, the 
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walls here simulating the conceivable 
field condition that thin strips of im- 
permeable material could be placed 
at locations one foot apart and per- 
pendicular to a drain tube without 
disturbing the flow. The bottom of 
the tank assembly is a sheet of cop- 
per; the top and ends are open. If 
the top and ends were made of dielec- 
tric sheets, and if the tank assembly 
were filled with electrolyte and turned 
upside down, then the copper sheet, 
if held at a certain voltage, would 
represent the water table, the face 
opposite the copper sheet would cor- 
respond to an impermeable layer in 
the soil, and the ends of the tank 
would correspond to impermeable end 
boundaries. Since in the present case, 
a horizontal water table is under con- 
sideration, most of the flow per unit 
time enters the drain from a relatively 
small volume of soil above the drain 
tube (7). Therefore, what happens at 
the ends of the tank (if no voltages 
are applied at the ends) is immate- 
rial. The fact that the ends of the 
model would have little effect was 
made use of. Instead of designing a new tank, the unit 
shown in Fig. 2 was placed in a stock-watering tank (Fig. 3). 
The assembly is placed in the larger tank with the copper 
side down. The air above the water-filled tank now represents 
an impervious layer beneath the drain tube. In the electric 
analogue the model may be upside down because electric 
force, not gravity, causes the flow. The stock-watering tank 
with tank assembly and external electrical equipment is shown 
in Fig. 3. Tap water serves as electrolyte. 

In the electric anlogue it is not necessary, according to 
Frevert and Kirkham (4) to measure both voltage and cur- 
rent. One need only measure the ratio of these quantities. 
That is, one need only measure the resistance between the 
electrodes representing the drain-tube perforations and the 
copper electrode representing the water table. A Wheatstone 
bridge is used for making this measurement, an electronic 
voltmeter being used to balance the circuit. A circuit diagram 
for the Wheatstone bridge and other equipment is shown in 
Fig. 4. 


water tank, 
theoretical equations 


PROCEDURE 


In considering the effect of drain-tube perforations on flow 
it is convenient to use the ratios Q,/Q, and Q/Q, rather than 
the values of Q, and Q, alone. Theoretically, these ratios are 
(see equations [1}, [2], and [3]}) 


Qs log, (24/r,,.) 
—_=— — ae 
Q, C+log, (24/r,) 


Q 2 log, (2d/r,,) 
and —=— ——_ —.... {[$] 
Q, wC-+log, (2d/r,,) 


It is likewise convenient to use these ratios for experimen- 
tal tests rather than equations {1}, {2}, and [3], individu- 
ally. One sees this as follows: In the electric case (d+-t—r,,) 
becomes the applied voltage and Q, the current so that 
(d+t—r,,)/Qg corresponds electrically to a resistance which 
can be denoted R,— with similar values R and R,, corre- 
sponding to Q and Q,. Thus, if the specific electrical con- 
ductivity of the tank water stays constant throughout all tests, 
one sees that the expressions 


OO —EgRs: 2. se ss & FS} 
and CFE KEE 6X. 4 wep £93 


should be identities if the theory is correct. To test equations 
{6} and [7}, the right-hand sides are determined by measur- 


tank assembly and drain tube, 
(1) transtormer, 


Fig. 2 (Left) Tank assembly for holding drain-tube models shown in Fig.1 © Fig. 3 (Right) Stock 


and external electrical equipment for model tests of 
(2) Wheatstone bridge, (3) electronic voltmeter, and (4) 
tank assembly of Fig. 2 


ing R,, Ry, and R (R,, Ry, and R are Ry of Fig.4) and 
calculating the ratios R,/Rg and R,/R. The left-hand sides 
of equations {6} and [7] are obtained by substituting in the 
right-hand sides of equations [4] and {5} numerical values of 
d and r,, into the logarithmic terms, and r,,, rp, 4, and m into 
the constant C as defined in equation {7} of Part I (1), and 
performing the calculations. 

When R and Rg were measured, the two lines of plate 
and sphere-electrodes were kept in a horizontal plane even 
though the theory (and tests) showed that the orientation of 
this plane would be immaterial. In order to minimize changes 
in specific conductivity of the electrolyte due to temperature 
changes the tank was kept in a constant-temperature room. 
Alternating current was used in the bridge circuit to prevent 
polarization. Even so, coatings would form on some of the 
electrodes and cause a slight increase in resistance. This 
increase in resistance was more pronounced for the smaller 
electrodes. To remove any coatings, electrodes of the models 
were cleaned with steel wool before each reading. It was 
observed that slight contamination as from grease on fingers 
could also result in considerable error in measurements. 
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Fig. 4 Circuit diagram for electric equipment shown in Fig 

fourth arm in the Wheatstone bridge, is the resistance between the 

drain tube and the copper plate. Numbers in parentheses correspond to 
the numbers in Fig. 3 
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RESULTS 


Measured and theoretical values for sphere- and plate- 
electrodes are presented in Fig.5. Although the theoretical 
curves are somewhat higher, generally, than the experimental 
points, it is felt that the results serve to verify the theory and 
that therefore the theoretical equations can be used with con- 
fidence to calculate rather extensive results for practical use. 
These results, representing 672 indpendent calculations of the 
right-hand member of equation [5], are brought together in 
Figs. 6 and 7. For plates the theoretical curves, as shown in 
Fig. 5, are low at zero spacing of perforations compared to 
experimental values. In noting these low values one should 
remember that the theoretical curves for plates are not valid 
at spacings less than 2 to 3in (see Part I (1), calculations 
above equation [13]}). Although the theory begins to break 
down at narrow spacings, equation {5} has been used as an 
approximation to obtain the curves shown in Figs. 6 and 7 for 
all spacings. In practice it is doubtful if such close spacings 
will be used. 

Fig. 6 presents the data in terms of spacing, and Fig. 7 in 
terms of holes per foot. The compact presentation of data in 
Fig. 7, which comprises all results, stems from the observa- 
tion in Fig. 6 that equal numbers of holes per foot yield, very 
nearly, the same total flow per foot regardless of the number 
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Fig. 5 Comparison of experimental and theoretical values of the effect 
of perforations on drain-tube performance. Solid lines are theoretical 
curves obtained on the assumption that drain-tube perforations are 
equivalent to spherical openings in the soil. Dashed lines are theoretical 
curves based on the assumption that the perforations are flat, circular 
openings in drain tubes. Symbols are: d=depth of drain, r,,.—radius 
of drain, r,—radius of perforations, m—number of longitudinal rows 
of perforations, Q@/Q, = ratio of the flow into a perforated tube to the 
flow into an open (gravel-embedded) tube, and Q,./Q,—ratio of the 
flow into spherical openings to the flow into an open tube 
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of rows of holes.+ The data for the curves in Fig. 7, except 
for values of Q/Q, for 2 and 48 holes per foot, are average 
values of Q/Q, for m=2, 4, and 8. For 2 holes per foot 
Q/Q,, is the average for m==2 and 4, and for 48 holes per 
foot it is the average for m=4 and 8. 


Curves for the absolute values of Q are given in Fig. 8. 
The curves were obtained from those of Fig. 7 by multiplica- 
tion of the ordinates by Q,=27 K (d+1/-~r,,)/log, (2d/r,,). 
In the calculations K is taken as one foot per day, ¢ is taken 
equal to zero, and r,, is omitted from the expression (d+-¢~r,,). 
The term r,,, is omitted since it is assumed that here the drains 
are running about half full, rather than full. 

It is of interest to compare flow into a drain tube having 
circular perforations, with flow into the more conventional 
tube having cracks between the unit lengths of impermeable 
drain pipe. Kirkham (8) has shown in the latter case that if 
one takes the flow into the completely pervious drain tube as 
1.000, then the flow into a 4-ft-deep, 6-in-diameter drain tube 

+This observation is not quite true for large diameter drains. For 
example, for the extreme case of a 12-in diameter drain at one-foot 
depth with 24 one-half-inch holes per foot, the value of Q/Q, for 2 
rows of holes is 0.303, for 4 rows of holes 0.388, and for 8 rows of 
holes 0.404. The average value here is 0.365 and the deviation from 
the average value is, therefore, approximately (0.365—0.303) 100=6.2 
per cent 
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Fig. 6 Theoretical values of Q/Q, versus spacing of perforations for 

drains 4ft deep. The ratio Q@/Q, compares the flow into a perforated 

tube with that into a completely open (gravel-embedded) tube. The soil 

is assumed to have untform permeability, and to be water-saturated to 

the surface. There can also be ponded water. For meaning of symbols 
see Fig. 5 
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consisting of a series of one-foot-long impermeable lengths is, 
for crack widths between the one-fcot lengths of ¥%-, /%4-, and 
Y,-in, 0.433, 0.485, and 0.555, respectively. For the same 
conditions, except for a depth of 2 ft, the values are 0.379, 
0.430, and 0.491. The senior author of the present paper 
checked Kirkham’s latter three values using the electric- 
analogue method. The experimental and theoretical values 
were in agreement to less than 3 per cent. 


CONCLUSIONS 

From Fig.7 a number of practical conclusions can be 
listed. These conclusions, it must be remembered, are valid 
only for soils of uniform permeability, water-saturated to the 
surface, and with or without surface water. When reference 
is made in the list below to a drain tube embedded in gravel, 
it is assumed that the gravel layer is thin; that is, that the 
effective increase in drain size due to gravel is negligible; 
and that the flow into such a gravel-embedded drain tube is 
the same as that into a completely porous drain. 

1 Flow into perforated drain tubes in soils is much 
smaller than flow into the same tubes embedded in gravel. 
For 6-in-diameter drains at 4-ft depth with two 14-in-diameter 
holes per foot, the use of gravel would increase the seepage 
rate, based on values taken from the lower left-hand diagram 
of Fig.7, by an amount (Q,—Q)/Q=(1—Q/@,)/(Q/Q,) 
=(1-—0.153)/(0.153) =554 per cent; and for ten ¥-in- 
diameter holes per foot, (1 —0.402)/(0.402 ) =149 per cent. 


2 For four holes per foot or less the flow is roughly pro- 
portional to the number of holes per foot. Three holes per 
foot will yield slightly less than three times as much flow 
as one hole per foot. 


Holes Per Foot 
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3 Above four holes per foot, additional holes do not 
result in proportionately increased flow, but the increase in 
flow is rapid up to about 10 holes per foot. 

4 Doubling the diameter of perforations (although the 
area of open space is thereby quadrupled ) does not double the 
flow, but does result in an appreciable increase. For 6-in- 
diameter drains at 4-ft depth, an increase in hole size from 
lj,-in diameter to 1/,-in diameter, increases the flow, for four 
holes per foot (again reading from the lower left-hand 
diagram of Fig.7) (0.251—0.149)/(0.149) =68 per cent, 
and for 10 holes per foot 46 per cent. 

5 The effect of perforations in reducing flow is somewhat 
less marked at large depths than at shallow depths. For 6-in- 
diameter drains, having four 1/-in-diameter holes per foot, 
the reduction (compared with gravel) is 75 per cent at a 4-ft 
depth and 72 per cent at an 8-ft depth. 

6 Although, other quantities being equal, large-size drains 
yield more flow than small drains (Fig. 8), nevertheless, the 
relative increase in flow to be gained by embedding tubes in 
gravel is greater for larger size drains than for smaller. For 
example, in the case of drain tubes at 4-ft depth, having 
1/,-in-diameter holes, the relative increases for 12-, 6-, 4-, and 
2-in-diameter drains are, respectively, for two holes per foot, 
700, 554, 488, and 403 per cent; and for 10 holes per foot 
182, 149, 134, and 114 per cent. 

7 The seepage rate into tile drains with various crack 
spacings can be compared with perforated drain tubes of the 
same diameter and depth. For 6-in diameter drains at a depth 
of 4-ft, crack spacings of '-, %4-, and 14-in per foot of drain 
length yield the same seepage rate as 12, 17, and 31 1-in 
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Fig. 7 Theoretical values of Q/Q, versus number of perforations per foot of drain tube. For meaning of symbols see Fig. 5 
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holes per foot, respectively. If the holes are 4 in in diameter, 
25, 36, and 75 holes per foot are required. The calculations 
in this paragraph were carried out for the case of eight 
longitudinal rows of holes, but the results would be about the 
same for other numbers of longitudinal rows. 


SUMMARY 


Theoretical equations, derived in Part I (1), which give 
the effect of drain-tube perforations on drain-tube performance 
in water-saturated soil under a horizontal water table (the 
case of ponded water being included) were verified experi- 
mentally using electric models to simulate the seepage flow 
conditions. The experimental results confirmed the theory. 

The theory having been established, values of the seepage 
rate Q per unit length of drain tube and of the ratio Q/Q, 
(Q, referring to a drain tube embedded in gravel) were com- 
puted for 2, 4,6, and 12-in-diameter drain tubes; for 2, 4, and 
8 rows of holes; for 4%4- and 14-in-diameter perforations; for 
depths of 1, 2, 4, and 8 ft; and for 2 to 50 holes per foot. 
Figs. 7 and 8 in the body of this paper epitomize the results. 
Fig. 7 compares the flow of perforated drain tubes with com- 
pletely open (gravel-embedded) tubes, and Fig. 8 presents 
absolute values of the seepage rate Q. Specific numerical 
examples are given in the conclusions. 
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Fig. 8 Flow, Q, into perforated drain tubes in cubic feet per day per foot of length for a water-saturated soil of uniform permeability for which 
K=one foot per day. If soil permeability is 2 ft per day, multiply the ordinates by 2, etc. For meaning of symbols see Fig. 5 
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Wind Damage to Farm Buildings 


By Merle L. Esmay 


MemMaBer A.S.A.E. 


HE belief that much of the extravagant farm building 

damage is preventable has stimulated the continuance 

for twenty years of a project of the Iowa Agricultural 
Experiment Station directed toward a study of losses from 
wind and fire and means of preventing them. It has been 
continuously cosponsored by the Iowa Mutual Tornado Insur- 
ance Association and the Farmers Mutual Reinsurance Com- 
pany. This paper reports a statistical study of the 20-year 
results from this project. 

For both wind and fire studies statistical analyses of the 
actual loss experience were considered of primary importance. 
Statistical data were needed to establish the magnitude and 
distribution of the various types of damage in order that an 
intelligent follow-up program could be designed. Once having 
established the justification for certain phases of a continued 
program, structural analyses, laboratory tests, and building 
design may be undertaken. 

An annual study of the loss experience of the lowa Mutual 
Tornado Insurance Association was undertaken in 1930. 
Inasmuch as they now carry over 14 billion dollars of wind- 
storm risks primarily on farm buildings throughout Iowa, 
their loss experiences are representative of the entire state. 

Due to the very laborious task of recording the data from 
the thousands of claims paid annually by the Association, four 
years data (1930-33) only were taken initially. Analysis of 
some 30,103 losses for the period amounting to $1,044,886 
has been sufficient to establish a bench mark for later com- 
parisons. In 1946 the collection of annual data was again 
undertaken, and in 1948 the Association changed their admin- 
istrative setup to include the use of Hollerith cards so that all 
tabulations may now be made readily on IBM machines. The 
loss data are placed immediately on cards as the claims are 
processed for payment, hence are readily available for tabula- 
tion and analysis. Without such a system the loss experience 
consisting of some 75,000 losses resulting primarily from the 
two recent devastating storms of October 10, 1949, and May 
5, 1950, could not be tabulated readily. 


This paper was presented at the winter meeting of the American 
Society of Agricultural Engineers at Chicago, Ill., December, 1950, as 
a contribution of the Farm Structures Division. Approved for publica- 
tion as Journal Paper J-1922 (project 1167) of the lowa Agricultural 
Experiment Station 

The authors: Merte L. EsmMay and Henry Giese, respectively, as- 
sistant professor and professor of agricultural engineering, lowa State 
College, Ames 
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Fig. 1 Trend of annual wind and fire damage to lowa farm and city 
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Due to the comparatively smaller numbers of fires, and 
the state law requiring that all fires be reported to the state 
fire marshal, a complete picture of the farm fire waste has 
been somewhat easier to obtain. Annual tabulations of the 
farm fire waste have been made continuously since 1930. An 
analysis of the fire waste situation completed a few years after 
1930 provided the basis for a comprehensive fire-prevention 
program. Favorable results from the fire effort have stimu- 
lated the initiation of similar action directed toward wind- 
storm damage. 

Fig. 1 shows what has been accomplished through the fire 
program. Linear regression lines have been calculated in order 
to bring out straight-line trends for each set of data repre- 
sented on the graph. The lower broken line indicates that 
farm fire damage on a dollar basis, in the face of the recent 
inflation years, has been reduced by 53 per cent from 1930 
to 1948. On the other hand, city fire damage in Iowa has 
increased 81 per cent in the same period. The drastic increase 
of city fire damage occurred from 1942 on until 1948; how- 
ever, farm fire damage increased but very little during that 
same period of inflation. 

The shaded area of Fig. 1 shows a 60 per cent increase of 
wind damage to farm buildings in Iowa for the same 19-year 
period. As indicated by the annual wind loss values plotted 
separately on the graph, such damage is very eratic. The 
amount of damage for any one year depends on the severity 
of the windstorms; however, over a period of years such as 
represented it is believed that such a regression line as the 
one for these wind data does have some significance in indicat- 
ing a trend. The increase in wind damage over the 1930 
level does not include either of the two more recent devastat- 
ing windstorms of 1949 and 1950. 

As indicated by the wind regression line on Fig. 1, the rate 
of annual wind damage in 1948 was a million dollars per 
year. This is based on the assumption of 1% billion dollars 
risk in force and a loss ratio of 80 cents per thousand dollars. 
If a reduction in this rate of wind damage could be brought 
about to bring it back to the 1930 level, a saving of some 400 
thousand dollars per year could be realized by the members 
of this one mutual. 

Of primary importance in an analysis of wind damage is 
the distribution of the damage by type. Fig. 2 shows graph- 
ically the comparative amounts of damage by ‘6 for the 
three periods, 1930-33, 1946-48, and October 10, 1949. The 
eight principal types of damage only are presented on this 
graph. The solid bars represent amounts of 
damage in dollars and the crosshatched ones the 
number of losses, both represented as a per cent 
of the total rather than in actual values in order 
to place them all on a uniform basis. The Octo- 
ber, 1949, windstorm was plotted separately in 
all cases to show any variances in type and 
magnitude of damage caused by a single storm 
of somewhat known velocity and magnitude. 

Demolition or total loss of buildings by wind 
has continued to be the dominant type of loss so 
far in dollar damage. The number of losses of 
this type is comparatively small due to a much 
higher magnitude of individual losses. The in- 
dicated decrease of approximately 25 per cent 
in demolition damage does not necessarily rep- 
resent a decrease in dollar damage but rather a 
large increase in roofing damage and slight in- 
creases in damage to doors and some other 
types. The increase of roofing damage from 
3.83 per cent in 1930-33 to 17.5 per cent for the 
ie October, 1949, storm indicates an increase of 
$ 4.57 times within a period of 20 years. The 
: number of roofing losses has shown a similar 
increase. Fig. 2 indicates for the latter periods 
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that approximately one out of every three loss claims received 
by the association was for damage to roofing. The individual 
losses are quite small amounting to an average of $21.30 for 
October, 1949, but the total amount of damage to roofing 
paid out for the storm amounted to over $225,000. Roofing 
damage from the May, 1950, storm was much greater but not 
yet accurately established. 

For simplification of analysis, the various types of damage 
have been grouped into two categories. Demolition, out of 
plumb, off foundation, roof off, end or side out, and miscel- 
laneous structural damage are designated as major structural 
failures. The remaining types of damage, including damage 
to roofing, doors, windows, etc., make up the second group 
called minor type damages. These latter types of damage are 
not necessarily minor in total magnitude but are failures of a 
type which do not tend to cause the building to collapse. 


Fig. 3 shows that major structural accounts for the greater 
portion of the dollar damage. Percentagewise, major struc- 
tural damage has dropped some 20 per cent resulting from an 
increase in minor damage. The division of the bars repre- 
senting minor damage indicates that portion charged against 
roofing for the various periods. It is very important to note 
that minor damage exclusive of damage to roofing has con- 
tinued almost on a level of approximately 18 per cent 
throughout the 20-year period and that damage to roofing has 
been responsible for practically all of the increase of the 
minor type classification. The percentage of minor type losses 
excluding roofing shows some decrease indicating that the 
roofing losses more than account for the increase in number. 
Due to the nature of the minor type damages as classified and 
the indicated trivialness of them individually, it is believed 
that they are in general a preventable type damage which 
occur mainly because of the lack of maintenance and repair 
of the buildings and possibly the inherent weakness of certain 
materials. 

The major structural type damage occurs mainly because 
of an inadequate basic design of the building and poor con- 
struction in general. Observation of many wind-damaged 
farm buildings has established the fact that nearly all struc- 
tural failures are in the joints instead of the members. It is 
believed that substantial reduction in major structural dam- 
age can be attained through research on fastenings, improved 
design, and education of builders and farmers. 

The existing farm dwellings appear to be almost immune 
from major structural failure. Fig. 4 shows that for the Octo- 
ber 10, 1949, windstorm in Iowa only slightly over one per 
cent of all the major structural damage to farm buildings 
was sustained by the dwellings. In actual dollar damage 
recorded, this amounted to only $9,803 out of a total of 
$819,216 of major structural type damage to all farm build- 
ings. Seldom is a dwelling demolished or even blown out of 
plumb by anything short of a tornado. Fortunately tornado 
damage in Iowa causes a comparatively small portion of the 
wind damage. The farm dwelling accounting for about one- 
half of the farm building investment in Iowa indicates that at 
least half of the farmer's building dollar is now being spent 
for structurally wind-resis- 
tant buildings. It is well 
within an economically 
sound program that the 
other half dollar could eas- 
ily be made into wind- 
resistant construction with 
very little added to it other 
than knowledge. 

Nearly half of all the 
structural damage, as 
shown by Fig. 4, has been 
sustained by the barn. By 
definition, for these tabu- 
lations, the barn has been 
generally taken to mean ° ” _ oe 
the two-story-type, general- 
purpose or dairy structure, 
with overhead hay-storage 
space. Due to the nature of 
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Fig. 3 (Left) Major structural and minor wind damage to Iowa farm buildings e 
damage of buildings in the October 10, 1949, windstorm 
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Fig. 2. lowa farm building damage by all causes except hail 

a second-story open mow with a width of usually 36 ft to 
accommodate two rows of stanchions below, the barn is very 
vulnerable to wind damage. Improvement of barn design and 
construction in accordance with good engineering principles 
promises substantial reduction in wind damage at little or no 
additional cost. This requires research on fastings and struc- 
tural techniques and the education of farmers and builders. 


Fig. 5 emphasizes the trivialness of many claims in show- 
ing that about 90 per cent of the losses are less than $70. The 
amount of damage represented by this same range of damages 
is somewhat less than 40 per cent of the total. The curves all 
originate at about five dollars because the Association has 
placed a minimum of this amount on accepted claims. Even 
though on these curves both major structural and minor 
damages have been plotted together most of the small losses 
are of the minor type. The average size of loss of the minor 
type during the October, 1949, windstorm was only $17.50, 
and in 1946-48 it was $23, as compared to $168 for the 
major structural losses in the latter period. 

From the curves representing number of losses it is noted 
that 40 per cent of all the losses during the October, 1949, 
storm were for $10 or less as compared to about 35 per cent 
for the 1946-48 period. With over half the losses being con- 
siderably less than twenty dollars for all periods, it is evi- 
dent that such losses are of a very minor nature individually 
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Fig. 4 (Right) Structural 
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MAGNITUDE OF LOSSES IN DOLLARS 


Fig. 5 Distribution of magnitude of farm building wind-damage losses 


and could be eliminated with a continued program of preven- 
tive maintenance on the part of the farmers. The lower 
curves representing dollar damage do not rise as fast because 
the small losses add up much slower than the larger ones. It 
is of interest to note that the October, 1949, storm caused a 
greater proportion of small losses than the preceding three 
year period of 1946-48. The magnitude of loss is dependent 
to a great extent on the characteristics of the windstorm. The 
October, 1949, storm resulted in a high proportion of minor 
dimages, windows, doors, roofing, etc., and some structural 
damage such as buildings blown out of plumb and off foun- 
dation; but it was not of the severe devastating type causing 
many buildings to be completely demolished. 

The change in the distribution of magnitude of losses, 
comparing the 1930-33 period with the 1946-48 period, indi- 
cates a trend away from such a high percentage of small 
claims. The proportion would be much smaller than indi- 
cated for the latter period if damage to roofing with the 
average size losses of 20 to 25 dollars had not increased as it 
did since 1930-33. 

Due to the rapidly in- 
creasing problem of wind 
damage to roofing materials 
in the last twenty years, it 
has been felt necessary to 
analyze this phase of the 
loss experience in more de- 
tail. Fig. 6 shows the distri- 
bution of roofing damage by 
type of roofing material for 
the various periods studied. 
Areversal of trend is brought 
out on this graph. Damage 
to wood shingles has reduced 
from about 80 per cent of all 
damage to roofing in 1930- 
33 to 20 per cent in 1946-48 

0 20 40 60 60 and slightly more than 20 
ee noe ene eee per cent for October, 1949. 
Fig.6 Wind damage to Iowa farm In contrast to this percent- 
building roofing agewise reduction of damage 


to wood shingles, damage to asphalt shingles has increased 
proportionately. The damage to asphalt shingles has increased 
from 11.1 per cent of the total roofing damage in 1930-33 to 
64.5 per cent in 1946-48, or nearly six times within 20 years. 
The seriousness of this increase of asphalt-shingle damage is 
emphasized by the findings of a roofing survey by the lowa 
Agricultural Experiment Station in 1948, which found that 
only one-eighth of the area of all farm building roofing in 
Iowa was asphalt shingles. 
SUMMARY 

Millions of dollars are wasted annually through unneces- 
sary wind damage to farm buildings. In Iowa alone one 
insurance association paid out approximately 114 million 
dollars for wind damage resulting from the October, 1949, 
storm and over twice that amount for a similar but more 
devastating storm in May, 1950. It may be argued that major 
structural damage such as demolition of buildings is inevit- 
able, but the October, 1949, storm demolished buildings aver- 
aging only $263 in insured value while the average of all 
buildings insured was well over $1,000. Many such buildings 
demolished constituted the only damage of any sort sustained 
by the buildings of a farmstead indicating that only the lowest 
valued buildings, undoubtedly in a state of great disrepair, 
were affected by the winds. On the other hand, some appar- 
ently substantial barns were demolished due to lack of con- 
sideration to fastenings such as the adequate anchoring of 
roofs. Nearly all such damage could have been prevented 
with but little extra outlay of money. 

The major problem then lies in the design and construc- 
tion of farm buildings with better bracing, more secure 
anchorage, and with greater tensile-resistant and rigid fast- 
eners in general. Minor type damages are preventable through 
continued maintenance and repair of the buildings, except 
possibly for the rapidly increasing problem of wind damage to 
roofing. This problem is separated from the other minor types 
because of its increasing magnitude and the fact it will require 
a cooperative effort on the part of roofing manufacturers and 
applicators to obtain wind-resisting roofing economically. 


All-Out Production in Agriculture 


HE basic contribution of the farmer to the defense pro- 

gram is adequate production. He must feed and clothe 
150 million Americans, must produce materials for military 
supplies, and must furnish food to friendly nations standing 
beside us in the fight against communistic aggression. To help 
meet our economic needs, farmers must produce the quantities 
and kinds of products necessary to help stabilize prices and 
minimize the disruption to our civilian economy caused by the 
defense program. 

To encourage more agricultural production, decisions were 
made after the Korean crisis to remove crop-allotment provi- 
sions from wheat and rice and to establish no allotments for 
corn and cotton. 

These important moves preceded formulation of a compre- 
hensive production guides program by tke Department of 
Agriculture to assist farmers in planning all-out production 
in 1951. This program as it affected the major food, feed, 
and fiber crops was announced February 2, well in advance 
of planting time. 

The program calls for a total agricultural production 
larger than ever before — 3 per cent higher than the previous 
record. 

The production guides seek the highest level of production 
for those crops which will be needed most. The program calls 
for the highest practicable increases for corn and wheat, the 
major food and feed grains. About 60 per cent more cotton is 
sought than was produced in 1950 — 16,000,000 bales — or 
about the same amount as the high output of 1949. An 
increase of 22 per cent in production of vegetable crops for 
canning and freezing is asked, along with greater output of 
seeds for hay and forage crops essential to greater livestock 
production and for conservation of soil resources for insuring 
adequate production in the future—From first quarterly report 
to the President by Director of Defense Mobilization Charles 
E. Wilson. 
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Radiant-Energy Chick Brooding 


By K. C. Seeger and J. H. Oliver 


EPEATED tests in the Midwest, in New York state and 
at the University of Delaware have proved that high 
air temperatures are not necessary for the successful 

brooding of chicks, provided they receive sufficient radiant 
energy to keep them warm. These conclusive tests were car- 
ried to the extreme of brooding baby chicks in an air tem- 
perature of 15 F below zero. 

In this extreme test the Delaware Power and Light Co. 
and the University of Delaware cooperated in placing, on 
March 29, 1950, 30 chicks in the Isaacs Cold Storage Plant 
(Fig. 1) in Georgetown, Del., where air temperatures are 
maintained at 5 to 15 F below zero. At the end of two weeks 
the 30 chicks were larger, 1.9 lb per one hundred heavier, and 
better feathered than others of the same hatch, which were 
brooded in the conventional manner in a warm room under 
coal stove brooders. 

Four 250-w infrared lamps, spaced 12 in apart each way, 
with the ends of the lamps 18 in above the litter, and oper- 
ated at 125 v, supplied the radiant energy that kept them 
comfortable at all times. That they were comfortable was 
shown by their actions in eating and sleeping and the absence 
of the type of chirping characteristic of chilled chicks. Vent 
pasting, commonly associated with chilling, occurred in only 
one chick. 

Radiant energy at chick level measured 2.62 Btu per sq in. 
This heated the chicks but contributed little heat to the jars 
of water, so that half of the water in the jars was frozen 
continuously and one jar was broken by the water freezing. 
At the end of the second week the chicks were wing banded 
and returned to the University test station where they were 
placed with 450 others being raised under infrared lamps. No 
adverse aftereffects were noted, and although these 30 missed 


This paper was presented at the winter meeting of the American 
Society of Agricultural Engineers at Chicago, Ill, December, 1950, as a 
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Fig. 1 (Left) Test-raising chicks under infrared lamps in a freezer locker at 15 F below zero at Georgetown, Del. « 
energy brooding showing position and mounting of the infrared lamps with chicks confined to the vicinity of the heated area during the first week. 
Ventilating fan, automatic feeder and pipe for automatic feeder, and pipe for automatic waterer are also shown 
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being vaccinated for Newcastle, 29 survived to be sold at 12 
weeks of age. 

We are often slow in recognizing facts that nature has 
been demonstrating for centuries. In our boyhood days many 
of us have witnessed a hen with a batch of chicks running 
around in the sunshine on a cold day early in spring. As long 
as there was no wind blowing, the chicks were comfortable 
for long periods without seeking shelter under the hen. Also, 
it is not unusual to see chicks in a cold brooder house leave 
the brooder to lie in the sunshine — perfectly comfortable as 
long as the sun was shining on them. 

The sun cannot be kept shining through the window at all 
times, but the energy level can be duplicated so that the chicks 
are just as well satisfied. What are the energy requirements 
for brooding chicks at various air temperatures? Knowing 
that, how can we simplify brooding methods to take advan- 
tage of this information to reduce labor, capital investment 
and brooding cost per chick? 

Information as to the energy requirements of chicks was 
published in 1933,* which presented data (Fig. 3, curve 3) on 
chicks weighing 1 to 7 lb. This showed the estimated heat 
required to maintain chick body temperature, in excess of 
that furnished by the basal metabolism, for each degree that 
the environmental air temperature fell below 62 F. 

It has been assumed that day-old chicks required about the 
same amount of energy for each degree below normal brood- 
ing temperature as the 1, lb chick does for temperatures below 
62 F, hence the curve has been extended (dotted portion) to 
include chicks from 1 day to 3 weeks old. For comfort this 
energy level must be available to the chick at all times. In 
practice it represents an adequate area under an infrared heat 
lamp where the chicks gather when cold or at rest and where 
they may receive the required Btu per square inch of energy. 


Fig. 3 presents data on the average minimum weight for 
broilers (curve 2), the body area of the chick which can 
absorb radiant energy (curve 1), and typical minimum brood- 
ing temperatures (curve 4). With this information, calcula- 
tions were made of energy levels required for chicks from one 
day to seven weeks old when brooded in air temperature from 
0 to 80 F. Typical calculations are plotted in Fig. 4. 


*Mitchell, H. H. and Kelley, M. A. R.: Estimated Data on the 
Energy, Gaseous and Water Metabolism of Poultry for Use in Plan- 
ning the Ventilation of Poultry Houses. Journal of Agricultural Re- 
search, USDA, vol. 47, no. 10 (Nov. 15, 1933). 


Fig. 2 (Right) Radiant- 
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Fig. 3. These curves show (1) chick body area vs. chick age, (2) aver- 

age weight vs. chick age, (3) heat requirements Btu per day per deg F 

below critical temperature vs. chick age, and (4) minimum brooding 
temperature vs. chick age 


The calculated energy levels of Fig. 4 agree well with test 
results, especially since the various tests used different breeds 
of chicks. Only a few of the test points at various tempera- 
tures are shown on Fig. 4 to avoid confusion. It is recog- 
nized that rapidity of growth and feathering will influence 
the chicks’ energy requirements; the slower feathering breeds 
will require more energy than the fast-feathering New Hamp- 
shire and associated breeds. Checking the chicks’ requirements 
the first day was relatively easy, as day-old chicks are quite 
outspoken when uncomfortable. The energy level was raised 
till their loud chirping stopped and they ceased huddling. 

The other end of the curves are not so definite but, in 
general, agree with good brooding practice; in fact, experi- 
enced poultrymen can quickly check several 

oints on these curves which agree with estab- 35 
lished brooding procedure. For example: 


1 With heated-floor type of brooding, using 
heating cable or hot water pipes buried in the 30 


brooder house floor, an air temperature in the z 
room of 82 to 85F is required. The Btu per = 
square inch from the heated floor is about 0.5, 
which checks the 80 F curve. 3 

2 Winter sunshine at Georgetown, Del., x 


measured 2.1 Btu persqin, which corresponds 
with the 30F curve. We know that chicks are 
comfortable in a 30F house as long as midday 
sun is shining directly on them through a clean 
glass window and there are no floor drafts. 

3 Heat is usually turned off between the 
second and third week with midsummer brood- 
ing, which checks the zero end of the 80 F curve. 


4 Similarly heat is turned off by the sixth os 
week for spring brooding when night tempera- ; 
tures are 60F. In winter with lower brooder- 
house temperatures heat may be continued till 
the eighth week if necessary. 


- BTU 9g 


RADIANT ENERGY 


The advantages of using radiant energy with Fig. 4 
or without supplemental heat are as follows: 
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1 It is applicable to all sizes of brooder houses — 100 to 
40,000 chicks or more. 

2 The chicks are visible at all times, making it easy for 
the poultryman to observe any abnormalities or signs of 
disease in the flock. 

3 The chicks can select the energy level best suited to 
their desires. (Chicks which have become chilled and the 
weaker ones pick a warmer spot than the stronger ones. ) 
Thus there is no chance of overheating. During the first few 
weeks when the lamps are only about 11 ft above the litter, 
the energy level directly under the lamp is about 50 per cent 
greater than the average needed by the chicks. This provides 
quick warm-up for the cold chick. 

4 Cool-room brooding produces fast-feathering chicks 
with keen appetites for rapid and healthy growth. 

5 Labor is reduced, as it is easy to feed and water the 
chicks from the first day since there is no brooder to interfere 
and thermostats automatically take care of providing correct 
energy for the chicks. 


6 Cleaning of the house is as easy as with heating cable 
or water pipes buried in the floor. There are no brooders to 
move, clean or store. The lamps or lamp units are raised out 
of the way at the end of the brooding period, but are still 
available at the snap of a switch to supply heat to the chicks 
in case of a cold night. 


- 


Maintenance and replacement of parts is practically 
negligible. 


Following are methods of applying this new idea of ra- 
diant energy brooding: 

1 It can be used to supplement a heated floor, thus allow- 
ing the floor and air temperature in the brooder room to be 
operated below 85 and 90F. This eliminates the possibility 
of overheating on a warm day. 


2 Instead of heating the entire floor of the brooder house, 
only a small area, about 12 sq in per chick, need be heated to 
85 F when supplemented by radiant energy on the chick's 
back. Thus desirable coolroom brooding results since the air 
in the house is not heated more than when an electric brooder 
is used. 

3 Radiant energy can be used alone. In large installations 
brooding 10,000 to 40,000 chicks this is the most economical 
method when used with an automatic regulator control. 


HEATED FLOOR PLUS RADIANT ENERGY 


The most practical and safe unit readily available today 
for producing radiant energy is the infrared-heat lamp avail- 
able in 125, 250 and 375-w sizes. 
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Infrared lamps have been used very successfully in several 
experimental installations in combination with heating cable 
buried in the top half inch of the cement floor. The heating 
cable was installed on 6 and 8-in centers with insulation or an 
insulating-type cement beneath the cable. This produced floor 
temperatures of 85 to 90 F with room temperatures from 50 to 

70 F, depending on how well the house was insulated. 


Two rows of infrared lamps, mounted 2 ft above the litter 
and spaced 21 ft apart, were located in the center of the 
room. One lamp is used for each 100 chicks. Floor tempera- 
ture was thermostatically controlled. The lamps controlled by 
hand switch are turned off permanently when the chicks are 
10 days to 3 weeks old, depending on ambient temperature. 
The average energy per chick for midwinter brooding varied 
from 21, to 4kw-hr depending chiefly on how well the house 
was insulated. 

By referring to Fig. 4, it is easy to see that potential sav- 
ings in kilowatt- hours can be made by operating the lamps on 
thermostat also. They should be turned off on the 10th day 
whenever the room temperature reaches 70 F; on the 15th day 
when it reaches 60 F, etc. The heat from the floor is ade- 
quate to take care of the chicks’ needs under these conditions. 


No litter was used other than 4 in of sand; 
remained dry at all times. 


the floor 


Mortality was usually less than 2 per cent. Thermostatic- 
ally controlled electric fan ventilation was used to remove 
moist air from the house after the 2nd or 3rd week. 

This type of brooding has been installed in a variety of 
houses from the small 10x 12 ft brooder house up to two- 
story houses of 4,000 sq ft floor space. 

Air temperatures with this type of brooding in insulated 
houses are usually between 50 and 70F during the winter 
months. 

Turkeys have also been successfully raised with this type 
ot brooding. 

HEATED SPOT 


PLUS RADIANT ENERGY 


Instead of heating the entire floor several successful test 
runs were made in the Midwest and in New York state dur- 
ing the past season. Only a small area of the floor (about 
12 sqin per chick) was heated with heating cable. This was 
thermostatically controlled to maintain a maximum of 90 F on 
the surface of the heated area the first day, and was reduced 
5 degrees per week. Infrared lamps which were spaced 2 f 
apart were mounted 18in above the heated area, one lamp 
for each 70 chicks for brooder house temperatures down to 
freezing temperatures. These lamps were also thermostatically 
controlled to be turned off when air temperatures in the house 
rose to preset levels of 80 and 70 deg, etc., previously men- 
tioned. In addition, the lamps were raised 1 in per week to 
increase the area of radiant energy required by the growing 
chicks. 

The heated area was covered with 1, in of sand; the rest 
of the brooder house floor had 2 in of litter. Two-by-four’s 
outlined the heated area and prevented the chicks from 
scratching insulating litter onto the heated area during the 
first few days. 


Feed and water were placed on the heated area at first and 
gradually moved out as the chicks grew. No frozen water 
fountains resulted although air temperature in the brooder 
house was frequently below freezing during the first two weeks. 

As in conventional brooding, cardboard barriers must be 
used during the first week or two to prevent floor drafts and 
to confine the chicks to the vicinity of the heated area. 


No floor drafts, easy access to feed and water, and a free 
choice of desired heat level appear to be the main factors 
which contributed to the low mortality of 1 per cent in the 
New York spring brooding test. 


Dry litter was easily 
started the third week. 

Total energy per chick for brooding, ventilation and night 
lights was 214 kw-hr per chick for spring brooding in a tight 
but uninsulated brooder house. 


maintained with fan ventilation 
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It is believed that winter brooding in a well-insulated house 
would not average over 214 to 3 kw-hr. 


RADIANT-ENERGY BROODING 


In most of the large broiler-raising areas the houses are 
single story without floors. Here radiant energy alone has 
proved most economical to install and operate. Broiler units 
are usually 20,000 chick size, with some new houses being 
built at the present time for 40,000 chicks. 


This size installation is large enough to warrant the cost of 
a control unit which will control the voltage of the lamps to 
produce the desired level of energy on the chicks at all times. 
An induction voltage regulator controlled by the air tempera- 
ture in the house maintains voltage on the lamps at the cor- 
rect level as the temperature in the house varies from day to 
night or on cold days. It lowers the voltage, to save kilowatt- 
hours as the temperature in the house rises. This regulator 
holds a voltage of 44 to 136v on the lamps as required by 
the temperature control; also, it compensates for variations 
in line potential. The top limit, 136 v, is lowered each week 
as the chicks grow and need less energy as shown in Fig. 4. 

Six 250-w infrared industrial R-40 type heat lamps with 
selfcontained reflectors are mounted in pairs at 40 deg to each 
other, and spaced 21 ft between pairs (Fig. 4). They are 
placed 18 to 20in above the litter the first day, and raised 
lin each week to give adequate coverage without crowding 
the 500 growing chicks. Chicks are confined to the vicinity 
of the radiant energy area for the first week to ten days after 
which the barrier is remoy@g@iand the chicks have the run of 
the house. ; 

Three lots of 900 chick8fave been successfully brooded at 
the University of Delaware test station at Georgetown. The 
first was started November 9, 1949. Average weight, feed 
efficiency, and mortality have been normal. There is a con- 
siderable saving in labor, however, as compared with operat- 
ing the coal stoves in the balance of the test station. 


Two lots of 20,000 each have been brooded at the Town- 
send house at Millsboro, Del., and the third lot is now 8 
weeks old. Total electric energy for the first lot (started 
March 21, 1950) was 1.57 kw-hr per chick for brooding and 
a grand total of 1.68 kw-hr per chick for all purposes, includ- 
ing the operation of the water pump, two automatic feeders, 
six ventilating fans and the house lights. 


The second lot (started June 6) used 0.297 kw-hr per 
chick for brooding and a grand total for all purposes of 0.53 
kw-hr per chick. It is believed that in Delaware normal elec- 
trical usage will be 2 to 21% kw-hr per chick for winter 
brooding, 14% to 11% kw-hr for spring and fall, and 14 kw-hr 
for summer brooding for all purposes, including brooding, 
feeding, watering and house lights. This is based on an 
estimated minimum air temperature in the house of 40 F for 
winter brooding. 


It should be noted that raising chicks under infrared lamps 
is not at all new, as literally millions of chicks are being 
raised each year under homemade brooders using infrared 
lamps as a source of heat. 


CONCLUSION 


Tests have shown that, when arranged in groups of two 
or more, one 250-w infrared lamp will be adequate for brood- 
ing 80 chicks where brooder room temperature does not go 
below 50 F. This number may be increased by one chick for 
each degree the minimum temperature is above 50 F, and 
should be decreased one chick for each degree the brooder 
room temperature is below 50 F. Five to ten more chicks may 
be added per lamp when voltage regulators are used to pro- 
vide 130 v or more. 


Where automatic waterers, feeders and fan ventilation are 
provided, radiant-energy brooding makes it possible for one 
man to take care of at least 60,000 chicks when they are 
started at the rate of 20,000 chicks every four weeks. ~ 

Thus a new combination of standard devices provides the 
poultryman with new brooding equipment to enable him to 
raise more chickens with less labor and at a lower cost. 
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These skilled hands belong to one of the farmers’ best 
friends—the IH-trained serviceman. They cure break- 
downs in a hurry . . . coax peak performance from 
worn machines . . . keep costly equipment from retir- 
ing to a fence corner before its time. 

These hands, and those of over 18,700 other IH- 
trained servicemen, are busy right now grooming 
the equipment of thousands of farmers for the 1951 
harvest season. It’s a big job, especially in the critical 
period ahead, but they are completely equipped to 
handle it. 

IH-trained servicemen average six years of prac- 


Helping Hands for American Farmers 


tical experience. Regular service training sessions, 
home study, on-the-job training, and a steady flow of 
service bulletins constantly sharpen their skills. They 
work in modern facilities whose combined floor space 
would make a huge factory of more than 15,218,000 
square feet. They are equipped with over 21 million 
dollars worth of precision tools. 

Thousands of progressive dealers, parts men, dis- 
trict supervisors, and other IH experts back up these 
talented trouble shooters. Together they make a farm 
equipment service team that’s second to none in train- 
ing, experience, facilities, and ability. 


Hi INTERNATIONAL HARVESTER 


International Harvester builds equipment that pays for itself in use—McCormick Farm Equipment and Farmall Tractors... 


Motor Trucks . . 
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. Crawler Tractors and Power Units . . . Refrigerators and Freezers— General Office, Chicago 1, Illinois 
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RESEARCH NOTES 


A.S.A.E. members and friends are invited to supply, for pub- 
lication under this heading, brief news notes and reports on 
research activities of special agricultural engineering interest, 
whether of federal or state agencies or of manufacturing and serv- 
ice organizations. This may include announcements of new proj- 
ects, concise progress reports giving new and timely data, etc. 
Address: Editor, AGRICULTURAL ENGINEERING, St. Joseph, Mich. 


USDA Agricultural Engineering Research 


Secretary of Agriculture Charles F. Brannan urges American farmers, 
with the aid of industry, to keep their farms in good shape mechan- 
ically to meet the nation’s defense food needs by conserving farm 
machinery and equipment and repair parts. He says, “One of the first 
and most vital’ requirements of farmers today is for an adequate supply 
of production tools. The need for maintaining an adequate supply of 
farm machinery and equipment is on us now, since feod demand for the 
1951 crop year is heavy. And we must look to the future, when food 
needs may be even higher. An essential aid in keeping our farms in 
good condition mechanically is for farmers to take all steps possible 
toward keeping their machinery and equipment in a constant state of 
repair and to use it under conditions that will cause the least wear.” 

He urges farmers to survey their individual needs now and place 
their orders, particularly for repair parts. Industry, it is hoped, will 
increase the output of repair parts and other items needed by farmers in 
the efficient maintenance of farm machinery 

Farm production has increased 20 per cent since 1941, with the aid 
of mechanization, while the labor force has dwindled since 1941 by 
about one million workers. This means that farm workers must be 
skilled to use the mechanical equipment on farms, and that the equip- 
ment is essential in sustaining full production of food and fiber. Ma- 
chine operations on the farm are illustrated by the following examples: 
From 1941 to 1956, tractors increased from 1.7 to 3.8 million, trucks 
from 1.1 to 2.2 million, milking machines from 210,000 to 710,000, 
combines from 225,000 to 650,000, and mechanical corn pickers from 
120,000 to 410,000. r 

While it is fortunate American farmers are better equipped than 
ever before with farm machinery and other mechanical facilities, this 
also makes farmers more dependent on the products of industry. For 
most farms, it is now a case of machinery or greatly reduced output. 


. - . ry 


Fertilizer Placement Boosts Onion Yields. The importance of correct 
fertilizer placement in relation to crop seeds and plants in muck soil was 
high-lighted in recently reported research by scientists of Michigan 
State College and the U.S. Department of Agriculture. Their detailed 
study required, first of all, the development of a practical fertilizer- 
placement machine, and then repeated trials with various rates of ferti- 
lizer applied in different positions in respect to the seed. 

The machine these scientists developed to do the job for them 
accurately seeds and fertilizes in one operation. The machine lays a 
one-inch band of fertilizer in vertical inch graduations directly below, 
to the side, or below and to the side of the seed. A correct combination 
of machine sprockets enables the research workers to apply from 100 to 
2,000 Ib of fertilizer per acre. The machine will seed and fertilize four 
rows 14 in apart, 2 rows 28 in apart, or any other combinations within 
these limits. 

On Michigan-grown commercial onions, localized fertilizer place- 
ment increased yields in 1949 and 1950 an average of 55 per cent over 
onions fertilized by grain-drill broadcasting equipment. Furthermore, 
the scientists found that 400 Ib of fertilizer correctly placed in relation 
to onion seed produced as many bags of onions per acre as 800 Ib of 
fertilizer put on with a grain drill. 

More limited fertilizer placement studies have shown comparable 
results on such muck soil commercial crops as celery, cauliflower, cab- 
bage, table and sugar beets, carrots, potatoes, and parsnips. 

Agricultural engineers believe that these results indicate that a 
machine that can accurately place given amounts of fertilizer has a 
place on many of this nation’s farms. The fact that fertilizer placed 
below but to one side of the seed is as effective as that placed directly 
below the seed, will be important to consider in the design of such a 
machine, they say. A seeder-fertilizer that will place a band of fertilizer 
alongside and below the seed wil! find wider usage among farmers rais- 
ing other crops on muck soils and will be more foolproof than a 
machine designed to place fertilizer directly below the seed. 

. . . 

Canvas Tunnel Cold-W eather Potato-Loading Problem. \n 
below zero weather it has been almost impossible to move Red River 
Valley potatoes from warehouse to railroad cars because of freezing 
damage. Now research engineers of the U.S. Department of Agriculture, 
working at East Grand Forks, Minn., have developed a canvas tunnel 
that fits between warehouse door and railroad car door, so that the 
potatoes can be moved during below zero cold. Temperatures in both 
the cars and the warehouse are kept above freezing 


Solves 
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Previously it was often impossible to load potatoes on more than 
half of the days during the winter months. Growers were unable to fill 
orders and lost sales. Shippers were forced to stop grading and to lay 
off working crews. Railroads had sidings full of unwanted cars during 
below zero weather, and were often unable to handle the accumulated 
business when the weather moderated. 

The tunnel is a weather-resistant connection between warehouse 
door and refrigerator car door. It is permanently attached to the ware- 
house and can be quickly fitted into the car doorway by means of an 
adjustable frame. The tunnel can be designed to fit any size doorway, 
although a 27-ft circumference will let it fit any standard doorway, 
varying from 48 to 79 in in width and 78 to 96 in in height. 


+ - . 


Pea and Bean Huller Subject of USDA Circular Community- 
canning and frozen-food locker plants are expected to boost the quanti- 
ties of vegetables they will handle in years ahead through use of an 
improved pea and bean huller developed by agricultural engineers of the 
U.S. Department of Agriculture and the University of Georgia. This 
time-and-labor saving machine is described in USDA Circular 856, Pea 
and Bean Huller for Use in Locker and Community Canning Plants. 

Research on ~-a better pea and bean huller got under way after a 
survey of 21 Georgia locker plants showed fruits and vegetables made 
up only 15.2 per cent of the produce the plants handled, mainly because 
of a lack of labor-saving equipment for hulling hand-picked pods of 
lima beans and field peas. By testing and modifying the most adaptable 
of hullers on the market, the engineers were not only able to turn out 
a machine that satisfied plant operators and patrons, but they also 
recommended changes to the manufacturer of the original huller, which 
he incorporated into a new machine that is now on the market. 

Four community-canning plant operators, using the improved huller, 
received returns of from 7.6 to 33.3 per cent on their investment in 
the machine the first year, despite the fact that a poor vegetable crop, 
selling at a high price, discouraged much home processing. Locker 
plant patrons were pleased with the huller, as the machine did in 
minutes a job that formerly took hours of hand work. It requires from 
3 to 10min to hull a bushel of pea pods, and 5 to 10 min to hull a 
bushel of bean pods with the improved machine. 

A copy of Circular 856, giving a complete report of the research 
methods and results, is available from the Office of Information, U.S. 
Department of Agriculture, Washington 25, D.C 


Frequent On-Farm Calibration of Spray Machinery Needed. Fre- 
quent checking or calibration of spray equipment by the operator on the 
farm offers the only accurate and practical way of applying correct 
amounts of herbicides to weeds, according to research by engineers of 
the U.S. Department of Agriculture. The investigations have shown that 
wear on the many parts of the sprayer, the speed at which spraying is 
done, and the care taken in mixing the herbicides with water, all cause 
variations in spraying rates that can seriously affect spraying results 

Two ways of calibration suggested by the engineers are: (a) Select 
the gallonage of mixed spray that is required per acre, and then by 
trial-and-error adjust the tractor speed and pump pressure to get this 
dispersal; and (b) select a convenient tractor speed and pump pressure 
and then see how much spray is applied per acre. With this knowledge, 
mix chemicals and water to get the strength spray required. 

Even though the sprayer is calibrated, the causes of variation are 
still present. To do a good, safe job of spraying, it is necessary to con- 
tinually check the operation and rate of application of the sprayer. 


More Efficient Tobacco-Curing Barns. Tightening the construction 
of tobacco barns not only helps southern farmers do a better job of 
curing bright-leaf tobacco, but also offers them important savings in 
fuel and materials during this critical time, recent research indicates. 
Agricultural engineers of the USDA Farm Electrification Division sug- 
gest several research-founded recommendations for more efficient bright- 
leaf tobacco curing. 

A curing barn with walls made up of tight sheathing and siding 
with a layer of builder's felt in between is their recommendation for 
sound, thrifty barn-wall construction. Many existing curing barns can 
be brought up to this standard by adding the builder's felt and another 
layer of siding. Insulating the barns provides additional tightness and 
saving. 

A metal roof supported by purlins on rafters, rather than by close 
sheathing on rafters, allows heat to escape, while moisture in the warm 
air condenses inside the barn to make tobacco curing more difficult. 
Such construction can be improved by removing the roof and replacing 
the purlins with close sheathing and builder's felt. Some improvement 
can be made without removing the roof by fitting insulation board 
between the rafters and against the underside of the purlins. Insulation 
installed next to the roof offers no further advantage. 

Correct ventilation is just as important as tightness the engineers 
say. If the barn is yet to be built, they recommend the use of a row of 
4-in concrete blocks laid on their side in the foundation wall around 
the entire base of the barn. Wads of loosely (Continued on page 284) 
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CORN 
TOBACCO ~ 
CABBAGE 
RICE 
OATS 
PEAS 
FLAX 
TEA 
HOGS 
BEANS 
GRASS 
WHEAT 
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BANANAS of agricultural spraying in the United States 
SHEEP We are convinced that Oberdorfer /ow pressure bronze pumps, given the proper 
CHERRIES spray nozzle designs, are completely effective for all agricultural Spraying. If this 
is so, there is no longer any need for the expensive high pressure equipment here- 
LEMONS tofore used in specialized spraying operations such as livestock, orchards, potatoes, 
shade trees, etc. 
CARROTS We base this statement on extensive research conducted by individuals and 
PEACHES public and private agricultural research organizations, as well as on our own 
extensive experience. Since 1897, when the first Oberdorfer bronze rotary gear 
PLUMS pump was made, we have learned something of their range of utility. We have had 
millions of opportunities to do so, particularly in the past few years when insect 
RYE and disease control by spraying have become an essential procedure in all successful 


animal husbandry and plant cultivation. 


PRUNES _ 
BERRIES am 
ALFALFA™ 


We will provide any agricultural college, experiment station, extension worker 


BARLEY or county agent with an Oberdorfer pump free of charge for test purposes. 
Simply send us information about your spraying problem and we will give y 
SUGAR CANE one of the 300 Oberdorfer Spraying — best adapted to silat poae saeiaaiaite 
ccording to information we presently have available. 4ddress: 
APPLES oe 
SUGAR BEETS Experimental Department AE 515 
SORGHUM AGRICULTURAL PUMP DIVISION 


Oberdorfer Foundries, Inc., Syracuse, N. Y. 


PINEAPPLE 2mm 
SOY BEANS a 
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RESEARCH NOTES 


(Continued from page 282) 


packed porous material can be shoved into the concrete block openings 
to achieve the desired bottom ventilation. 

The research men suggest the use of an adjustable ridge-type venti- 
Jator for top ventilation. There should be a maximum of 12-sq-ft 
ventilator opening for a 16 x 16-ft barn 

An easy way that the engineers have found to judge correct top 
ventilation adjustment is to compare the readings of dry- and wet-bulb 
thermometers placed among the tobacco leaves. When the temperature 
difference becomes as great as 25 F, the farmer can begin closing the 
top ventilator. If the difference again reverts to less than 25 F, the top 
ventilator should be opened 

As maintenance of equipment results in longer life, the USDA 
engineers advise cleaning all curing equipment after the season has 
ended. 

° . . 


Mechanization Aids Cotton Production. Progress in cotton mechan- 
ization in the Southwest will aid production of 16 million bales needed 
this year, reports the U.S. Department of Agriculture, on the basis of 
work by the Department and 12 southern states agricultural experiment 
stations cooperating in the regional cotton mechanization project under 
the Research and Marketing Act of 1946. If enough materials and 
equipment are available and the weather cooperates, machines generally 
can substitute for the rapidly diminishing labor supply. 

Agricultural Engineer R. F. Colwick, whose job it is to correlate 
the cotton mechanization research, emphasized that each bit of mechan- 
ization progress is being fitted into the whole cotton production picture 
in this cooperative study 

Work with deep-tillage equipment (moldboard plows and chisels) 
on some Alabama soils has resulted in improved weed and grass control, 
larger cotton yields and deep-rooted cotton plants that better resist the 
pull of mechanical cotton strippers, the engineer reports. Mississippi 
planting studies have shown that mechanized operations are made easier 
and require less seed and hoeing if the cotton seeds are hill dropped in 
leveled seedbeds. The machine developd to do this job quickly consists 
of a shallow-operating sweep cultivator mounted in front of a tractor to 
clean out the weeds, and larger runner wings on the rear-mounted 
planter to level the seedbeds after planting 

Recent research has shown that chemical weed control is likely to 
replace some early cultivation previously required in cotton production. 
Pre-emergence spray tests in Georgia reduced hoeing as much as 40 
per cent. Pre-emergence spraying controls weeds during the critical 4 
to 6 weeks after planting. Because of cost, post-emergence weed spray- 
ing has not yet proved an able competitor for mechanical cultivation 
However, the cost of hand hoeing has been cut by as much as 55 per 
cent by post-emergence treatments. Widely used rotary weeders and 
sweep cultivators have been improved by Mississippi research so that 
they can be used behind high-speed, rubber-tired tractors. They give 
longer wear and better performance at no increase in cost. 

Cotton fertilizer needs are being determined in North Carolina with 
a machine developed by the engineers of USDA and North Carolina 
that accurately places given amounts of radioactive granular fertilizers, 
which then can be scientifically traced as they are used by the plants. 
Further research is going forward on the expanding use of anhydrous 
ammonia in Mississippi. A modified grain drill has been successfully 
used in Georgia to seed cover crops in unharvested cotton. 

Preliminary trials with an experimental brush-type cotton stripper, 
developed in Oklahoma, are showing promise of providing low-cost 
cotton harvesting, and tests of small, low-cost spindle-type harvesters in 
South Carolina this past season were encouraging, Colwick reports. 

Crop-residue disposal, important because it lessens implement clog- 
ging and destroys insects, is being studied by both government and 
industry. They have cooperatively developed several promising machines 
from which will eventually come a moderately priced, commercial im- 
plement capable of destroying green cotton stalks as well as dry corn- 
stalks and small brush 


Precooling Research Improves Fruit Handling. Fruit precooling re- 
search conducted by the U.S. Department of Agriculture engineers work- 
ing at Wenatchee, Wash., may lead to improved handling and storage 
for this important industry of the Pacific Northwest. 

The engineers have found that they can cool fruit in a high-velocity, 
cold-air tunnel many times more rapidly than it is normally cooled if 
placed directly into cold storage. Rapid cooling is important because it 
considerably lengthens the time that fruit can be held safely in cold 
storage, and it helps to prevent the growth of rot-producing diseases. 
Some California grape growers are already making use of previous 
USDA high-velocity, air-cooling research conducted for precooling 
grapes prior to shipment to market. 

The engineers’ experimental precooling tunnel was arranged so that 
the air could be directed from the cold storage room through the tunnel 
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at high velocities before returning to the air-cooling unit. In one of the 
investigations, G. F. Sainsbury, engineer in charge of the tests, filled 
the tunnel with boxes of fruit on pallets and passed the cold air over 
the fruit at velocities ranging from 300 to 800 fpm. Cooling was accom- 
plished 114 to 6 times faster than in normal cold storage cooling. In 
another precooling arrangement, cold air was directed down into un- 
lidded boxes of fruit at velocities as high as 2,700 fpm, resulting in 
cooling 9 to 40 times faster than cold storage cooling. In either arrange- 
ment the greater the air velocity, the faster the cooling. 


Both methods hold promise of commercial application. Each results 
in more uniform cooling than room cooling, and each offers more efh- 
cient use of the cold air, as all of the air is circulated to pass over 
the warm fruit 

. . . 


Lint Cotton Cleaner. The lint cotton cleaner, a recent research devel- 
opment of the U.S. Department of Agriculture, says Chas. A. Bennett, 
USDA engineer, is a piece of equipment that will help cotton gin 
operators meet the nation’s need for 16 million bales of good quality 
cotton in 1951. It not only offers gin operators a way to fill the need 
for quality cotton, but provides them with a potentially wider market 
for their product. The cleaner is designed so that it can be by-passed 
in the cotton-processing line for buyers interested in quantity rather 
than quality. 

The lint cleaner is located between the cotton gin saws, which re- 
move the seeds from the cotton, and the compressor, which packs the 
cotton lint, preparatory to forming bales. Much of the large trash is 
removed from the cotton by cleaners and separators before it reaches 
the gin saws, while the lint cleaner removes the fine trash. Actually, the 
lint cleaner removes only about one-seventh of all the trash cleaned in 
the ginning process, but it is a significant amount, because it represents 
the fine trash that previously could not be removed. Lint cleaning 
generally improves cotton one-third grade. 


Heat Pumps Studied. Electrical heat pumps in five Kansas farm 
homes have compared favorably with conventional air-conditioning 
systems, in installation and operation costs, according to studies by 
engineers of the U.S. Department of Agriculture and Kansas Agricul- 
tural Experiment Station during the last two years. The heat pumps 
also appear safer and offer a chance for petroleum fuel conservation. 

Basically a refrigeration unit, the heat pump acts as such in the 
summer, transferring heat of the home to water, soil, or air, which 
carries the heat away. In the winter, valves are adjusted to reverse the 
heat pump’s cycle so that it collects heat from the water or soil, and 
uses it to warm the house. 

The Kansas homes equipped with heat pumps all made use of well 
water for both heating and cooling. Heat pump studies using soil 
instead of water as the air conditioner, are also under way. The heat 
pump operates about the same, with either soil or water. 

Heat pumps rated at 3 and 5 hp are higher in cost than conventional 
home-heating systems, but their cost compares favorably with the com- 
bined cost of many separate home-heating and cooling systems. Accurate 
cost figures showed the heat pump that relied on well water operated 
as cheaply as oil or LP gas-burning furnaces. Figuring the cost of 
electricity at 114 cents per kw-hr and fuel oil and LP gas at 15 cents 
per gal, the heat pump furnished, on the average, a 1,000,000 Btu of 
heat for $1.31. Fuel oil cost $1.53 and LP gas $1.88 for the same 
amount of heat. With more efficient air-duct systems, the heat pump 
might provide as much as 30 per cent more usable heat with the same 
amount of electricity. 

Where water is used as the means of heat transfer, it must be 
available in ample quantities and at low cost for successful heat-pump 
operation, say the engineers. Heat-pump air conditioners have been 
installed in city homes, but generally, because of cost, city water is 
used over and over by circulating it in pipes under the soil adjoining 
the house to bring the water back to earth temperature. Disposal of 
water on farms need not be a problem. If it cannot be put to use, it 
can be run into a reservoir, from which it can seep slowly back into 
the well as it regains its earth temperature. 


Expansive Houses. USDA Leaflet 301, “Expansible Houses,” de- 
scribes two expansible houses for which working drawings will be 
available. One plan starts out as a two-room and bath unit and may be 
expanded to include 3 bedrooms. The basic unit of the second plan 
contains a kitchen, living room, one bedroom and bath. It may be 
enlarged in two steps. The first addition includes a work room and a 
second bedroom. The second addition provides two more bedrooms. 
The working drawings for these plans are almost entirely pictorial in 
that they are developed in isometric for easy reading by farmers and 
others unused to reading conventional drawings. Copies of this leaflet 
are available from the extension service of the land-grant college in 
each state. 


5 sai Pee a as ate paeb eee OS 8 Meee a ae rt oo " wi ees 
A se ee Aah cars Arc? eae Bay ae St} oe 
pe Tee anes, shh os yf CoaetaneE ek Stee na : eres | te ts 
eee Sen agp. | haves phe ie ae a : ¥ toe ert ey | get Be abi. 
Ae aaa aire Peceamiea bape 2 ee a ne ons ae ee Eo es ESS a gt 
es Sere Oe a a a ; reise May 1e OTE ga ea 
Ae RES. 2 Se oii PRD reper 2 SOR ee rg eRe as ' Ha Hed es ae ame Pe 
rt Peat ee svar ey ey 
roo 7 
ets -_ 
>See d 
ee J 
al 
a 284 eee 
Shaan l 
es ie 
aes f 
i a : 
Bi © t 
ee y 
i ‘a 
Poe, i 
Gea hen 
Sey: a 
salah: is 
thee 
ee 
es ie : 
naa 
ah 
oo 
ee 
ie 
es 
eee ‘ 
Rae 
eae : 
e . 
2. a a 
ae a 
ae 7 
are 
ee 
gE: : 
re ae ; 
cue 
oe 
eo a 
ene ip 
a5) y 
‘ a a 
en } : 
ee” + yee 
mae ~ 
ae id 
Mg 
ae: 
ae . . . 
fs: : 
ee 
f Me 
D: 
aN 
Gk; j 
ae tot) 
ay ay 
op 
ie ¥ 
ro ae et 
a 8 
teats wa 
Pink: 
ee 
tg , 
Og 
oe Kens 
pa, 3 
rp vale 
St z 
igs ai 
4 
cae 7 4; 
Base t 
Ripe, aus 
a i 
Vegas he 
i & a : 
ay , 
gt ie 
Bo aru 
(ees. ; 
Sane ig 
Wee ey 
ap <3 ; 
es 4 
See ey 
ze. < 
es ; 
Pst ry . . . en 
Ns ty Pt 
ely atte ny 
% Les. . . . 
ae ’ 
i ‘ 
wae . . 
Py ay 
gh ir 
a aie 
ae 
aay int 
i ee % 
<a ee: ” 
fen" ; 
eee, 
Shs 
ae . 
Sues 
eas 
Lyre, 4 
are, i ‘ 
cpr d oa 
tee: oe 
we Cae aed ee 
i (eee , Sate 
ns . : 5 2 " Stas thie ieee 5 rr : Bs 
ea eat ‘ p- Pe i ep comanyo ei es 2a) ON ert ng a ae ie ee ie = OR" mae Bas 7) area ia oe eee 
ete eg Te ee s \paecioeaies Pee oS 7 ow F ea tae Dd) CS Se es rr ar hintaan: ee aaa i'm SE i SERRE RS Besa ts, 
7 aa AD ie il al. ae Tae Sips geewl > * Geer hatte Set teen ha Rc sae ogee MS, RE Seu! oe ae eS 1 ale 
ea A t Eine ymin vue = Ste > iy, Lt a Baaier Die) *.! “ia ed eae aa So dy a ae aero, Oe ee aS Se Shot eet ee are 
hs EE oS ue Mice CTE ace £98 a 2 aaa: aie al Bae peste ez eg at ie. ae, a ~ SLE Pam, Poesy ee Saeercane 
RS Vi og Mey edema eR oe oe Ea an, Rats Bit) ice eee Opts See pet f OE FREE aon ny Pes LP pee eh ara Me teeter, 
aed re meat, a ge ges neta eee pt), ame Tamer S. Bat ave ais Rea: Aa Ae) et ence inet Barat a age tian a 
Og MEE Ge Nores. en| ce ens 1 Nap EAN We akin Mam, Ske 22. ae Raa pM Ae a SPIO Sek rm a 6's ee eo Be Sesaen gts) oy eae Sekt a a 
Fat ate: SANS aes Pema fa a Sere ger ae Oe eae ORME AN . TE, SP a. <h ee e res ce) Weak net mane 


Yes, you want to be sure you get shot-peened rollers on the 
next roller chain you buy. Shot-peening gives rollers the 
extra fatigue life needed to take repeated shock and impact 
loads. 

These chains are high in tensile strength, durable under 
severe loads, relatively light in weight and uniform in pitch. 
This accounts for their wide acceptance throughout industry 
for both drive and conveying purposes. 

Thanks to constant research and precise manufacturing 
controls, every Link-Belt Precision Steel Roller Chain meets 
the highest standards for uniform strength. You get a posi- 
tive, long-life drive — unaffected by heat, cold or moisture. 

Link-Belt Roller Chain is available in single or multiple 
widths, in 4g to 3 in. single and double pitch. For all the 
facts, call your nearest Link-Belt office. 


LINK: 


PRECISION STEEL ROLLER CHAIN 


UNK-BELT COMPANY: Indianapelis 6, Chicago 9, Philadelphia 40, Atlanta, Houston 1, 


Here’s how you can tell the chain 
with SHOT-PEENED rollers... 


LOOK FOR THE 
DISTINGUISHING 
DARKENED ROLLERS 


Thousands of tiny steel balls 
hammer the metal — ‘‘cold 
work” each roller . . . pay off 
in extra fatigue life . . . added 
ability to withstand shock and 
impact. 


| 
| 
| 


Minneapolis 5, 


Easier coupling 
and uncoupling without 
sacrificing load distribution 


Patented E-Z Assembly feature of J.ink- 
Belt Precision Steel Roller Chaim has 
won world-wide approval. Coupling and 
uncoupling of multiple width chains — 
right on the job —is far easier. There's 
absolutely no sacrifice of load distribu- 
tion . . . no loss of the chain’s remark- 
able performance. Press-fits between 
chain pins and middle bars have been 
modified. But full load carrying capacity 
across the entire width of the chain has 
been maintained. 


Toronto 8, Springs (South Africa). Offices, Factory Branch Stores and Distributors in principal cities. 
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San Francisco 24, Los Angeles 33, 


Seattle 4, 
12,332 
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STOW CASE HISTORY No. 2 NEWS SECTION 


et s. A. E. iieisings Gide 


June 18-20— ANNUAL MEETING, Rice Hotel, Houston, Tex. 


August 27-29—NorTtH ATLANTIC SECTION, Chalfonte-Haddon 
Hall, Atlantic City, N. J. 


December 17-19—WINTER MEETING, The Stevens, Chicago, Ill. 


Note: Information on the above meetings, including 
copies of programs, etc., will be sent on request to 
A.S.A.E., St. Joseph, Michigan 


Agricultural Engineering in A.S.E.E. Program 


A SPECIAL agricultural engineering program has been scheduled as 
one feature of the annual meeting of the American Society for 
Engineering Education at East Lansing, Michigan, June 25-29. 

Fred A. Wizt (past-president ASAE), advertising manager, J. I. Case 
Co., will be the opening speaker. His luncheon address, Thursday noon, 
June 28, will be on the subject “The Role of Power Farming in 
National Defense.” 

Following the luncheon, an afternoon conference will open with 
discussion of “Objectives of Agricultural Engineering Curriculums.” 
E. L. Anthony, dean of agriculture, Michigan State College, and R. M. 
Green, dean of engineering, University of Nebraska, are the scheduled 
contributors to this discussion. 

“General vs. Special Operations in Agricultural Engineering Curric- 
ulums” will be considered next. L. W. Hurlbut, head, agricultural 
engineering department, University of Nebraska, will present the case 
for general options, and E. W. Lehmann, head, agricultural engineering 
department, University of Illinois, will discuss special options. 

A paper, entitled “Analysis of Positions Held by Graduates in Agri- 
cultural Engineering,” by Dr. R. K. Frevert, professor of agricultural 
engineering, Iowa State College, will round out the conference program. 

The program has been arranged by a special committee (all ASAE 

: members) consisting of H. J. Barre (chairman), R. H. Driftmier, E. W. 
Annis Front End Mower Lehmann, H. B. Walker, J. D. Long, L. J. Fletcher, E. W. Schroeder, 
Manufactured by Krengel’s, Inc., A. W. Farrall, and L. W. Hurlbut. 


Twin Falls, Idaho 
TQ Power Line Safety Shields Available 


FLEXIBLE SHAFTING pre MEET the needs primarily of small companies desiring to pur- 
c 


hase safety shields for providing protection over the revolving power 

SOLVES POWER TRANSMISSION line between a tractor and power-take-off-driven machine, the major 

farm implement manufacturers are making available information on how 

} these safety shields, of both the new non-removable type and the old 

PROBLEMS... BETTER 4 telescoping type, may be obtained, without the smaller manufacturers 

having to go to the expense of providing tooling equipment to make 
the shields. 

Several of the larger companies have made up special drawings ot 

both the non-removable and telescoping-type shields. These drawings 


The problem: To provide a means 


of power transmission between have been prepared so that from them any prospective purchaser may 
obtain complete information on the various sizes, lengths, etc., of the 
power take-off and mower attach- shields the various companies are in position to supply, and may then 
h Id gi : arrange for purchase from the company whose shield best meets his 
ment that would give maximum requirements. 
efficiency ‘sisi eliminate excessive vibration Drawings or other information on both types of safety shields may 
baie be obtained direct from the engineering departments of most of the 
eliminate danger of exposed rotating parts and major farm implement companies. A small quantity of drawings sup- 
P R a plied by four of these companies — Allis-Chalmers, J. I. Case, John 
costly clogging and jamming caused by dirt, Deere, and International Harvester —can also be obtained on request, 


as long as they last, from the headquarters office of the American So- 


Slasses. Stow Flexible Shafting solves these ciety of Agricultural Engineers at St. Joseph, Michigan. 


problems — transmits power It should be pointed out in this connection that, on account of the 
: increasing tightening of the materials situation, some of the companies 
smoothly, safely, economi- indicate they may not find it possible to fill orders for safety shields due 
y, y, 
to materials shortages. 
cally. Put Stow to work on 


your problems today! EEI Farm Session Reflects Progress 


| gph saree for rural electrification as an accomplished fact and a 


Sead for your gree copy = continuing opportunity characterized the Tuesday, April 3, sessions 
in Chicago of the farm section at the 17th annual sales conference of 


Stow Flexible Shafting Bulletin and thé Edioan: iacteie Inatitute: 


Torque Calculator. In his opening remarks Chairman R. T. Jones introduced Harold H. 
Beaty, recently appointed rural service manager for the Institute. Mr. 

aa aig Beaty responded briefly, indicating that he hoped to function as a bird ° 

Tt: : dog for the Institute and its members, in searching for and pointing 
MANUFA TURING. co out opportunities for them to improve their services to agriculture. 
ira : Other ASAE members contributing to the program were G. W. 
INGHAMTON N.Y. ; McCuen, head, agricultural engineering department, Ohio State Univer- 
‘i sity, who spoke on the formation and objectives of farm electrification 

state councils; and J. B. Stere, agricultural (Continued on page 288) 
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Notice how easy it is to arrange machinery when there are no interior support 
posts to break up your floor area. The largest equipment can be stowed 
quickly, without a lot of tricky maneuvering. 


eee ere : 
SE ES REE AS ah aes Pee A Pe b Sa 


"Steel buildings provide safe storage 
for grain and machinery" 


says Marvin Price, Mullinsville, Kansas 


Read what a successful farmer like Mr. Price has to 
say about all-steel farm buildings. 

“In the past few years I have found an increasing 
need for all-steel farm buildings in my farming oper- 
ation. I erected an all-steel building this past year 
and find it satisfactory in every respect. 

“Steel buildings are permanent, fireproof and pro- 
vide a safe storage for grain and machinery against 
weather hazards and fire. The upkeep is practically nil. 

“I find that if a farmer is to increase his profits, he 
has to reduce his overhead and protect his investment 


in machinery, and reduce the spoilage of grain. These 
all-steel buildings will best solve this storage problem 
we are all confronted with.” 


Steel buildings give you the most practical con- 
struction for your money. Steel buildings are strong 
and durable. They stay weather-tight because rigid 
galvanized steel sheets are securely attached and can 
take the knockabout service of everyday use. 


Steel buildings can be erected with doors and win- 
dows where you want them. You don’t need interior 
support posts. The obstruction-free floor space makes 
it easy to move and store machinery. You can use 
all the space. 


Steel buildings are the best fire protection. This 
often means lower insurance costs on buildings and 
equipment. For more information about steel farm 
buildings, use the coupon below. 


AMERICAN STEEL & WIRE COMPANY, CLEVELAND 
COLUMBIA STEEL COMPANY, SAN FRANCISCO 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 
UNITED STATES STEEL COMPANY, PITTSBURGH 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


a 


Strong all-steel buildings stay trim and neat, because they require very 
little maintenance. And if you ever want to sell your farm, remember steel 
buildings often increase the value of your farm far more than the modest 
cost of the buildings. 


[" ~~~" Send the coupon for further information =———— 


Agricultural Extension Bureau 
United States Steel Company 
Room 4266, 525 William Penn Place 
Pittsburgh 30, Pa. 
Please send me free literature about steel farm buildings. Building 
will be used for 


You get more for your money 
when you build with Steel 


specs U-S-S GALVANIZED STEEL 


Approximate size or capacity. . 


Send information to: 


Name 


Address 


County f saaanonned 4 State “ 

United States Steel Company is a steel producer. not a steel fabri- 
cator. Your request, therefore, will be sent to building manufacturers 
who fabricate steel buildings for farm use. l 
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NEWS SECTION 


(Continued from page 286) 


engineer, C. A. McDade Co., who reported on farm dealer training. 


High point of the farm sessions was the noon luncheon featuring an 
address on rediscovering America by Dr. J. O. Christianson, superinten- 
dent of the school of agriculture, University of Minnesota. Dr. Chris- 
tianson spoke on behalf of free enterprise and local handling of local 
problems. In doing so he paid a high tribute to the electric industry, 
saying that it had made probably the greatest modern contribution to 
civilization by providing the means for improved living in homes. 

During the luncheon, Frank E. Watts paid a short tribute to the 
memory of the late George W. Kable as one who had contributed prob- 
ably more than any other one man to progress in rural electrification. 
At its conclusion the audience stood in silence brifly in further tribute 
to Mr. Kable. 

The chairman expressed the appreciation of the group to J. C. 
Cahill for his work in developing the program, and to A. A. Pfingsten 
for arranging the exhibits. 


Other features of the program were talks on problems arising from 


Four Single-Cylinder WISCONSIN 
a Zooted ENGINES Offering More 
POWER ADVANTAGE, 6 to 9 hp. 


This series of single-cylinder models have all of the traditional Wisconsin 
heavy-duty features such as self-cleaning tapered roller bearings at both 
ends of the crankshaft, rotary-type, high tension OUTSIDE magneto oper- 


ating as an independent unit, and 
maximum torque at all usable speeds. 


AEH, AFH, AGH, and AHH 
single-cylinder standard en- 
gine models, 6 to 9 hp. 


SES USSeSESae Sees 320 
Cees 


increased use of water on the farm, the use of radio in farm electrifica- 
tion, the fire insurance companies’ stake in rural electrification, what 
electrical training has meant in 4-H Club work, generating business, 
and building character and reputation. 


Chemurgists Confer at Cincinnati 


OWER and machinery are primary means to production economy in 

agriculture, of interest to chemurgy, Wheeler McMillen told the 16th 
National Farm Chemurgic Conference in Cincinnati, April 17. His 
address as president of National Farm Chemurgic Council marked the 
opening of a three-day conference in which agricultural engineering 
cropped up periodically as a factor in cooperation between agriculture, 
science, and industry. 

Continuing, Mr. McMillen pointed out that 94 per cent of the 
physical work in agriculture is estimated to now be done by machines. 
He indicated that agriculture can remain strong and provide a good 
living for an important part of the population by increasing its service 
beyond the range of primary production, through new crops, vertical 
diversification, farm processing and similar measures. 

Chemurgy may well have been “the most constructive force generated 
in America during the 1930's,” Frank W. Jenks, 
vice-president, International Harvester Co., and 
principal speaker at the banquet closing the 
conference, told his audience. He pointed out 
that it emphasized cooperation in free enter- 
prise rather than government subsidy; develop- 
ment and production of new values rather than 
destruction of surpluses; preservation of the 
soil and other exhaustible resources, together 
with maximum utilization of renewable re- 
sources. He cited numerous examples of prod- 
ucts which are the results of chemurgic prog- 
ress and now in common daily use. 

Russell R. Poynor (Member ASAE), agri- 
cultural engineer, farm practice research, Inter- 
national Harvester Co., was one of several new 
directors elected to fill vacancies on the Coun- 
cil’s board of directors. 

Other ASAE members present at the Con- 
ference included H. H. Beaty, Richard Boon- 
stra, H. M. Gitlin, C. H. Jefferson, W. H. 
Lowry, and D. G. Womeldorff. 


Personals 


U. S. Allison has been transferred from his 
assignment as director, Caribbean area, Soil 
Conservation Service, USDA, to the Washing- 
ton, D.C., office of SCS, with the title of as- 
sistant chief, water conservation division. 


E. L. Barger has resigned as professor of 
agricultural engineering at lowa State College, 
where he has been in charge of undergraduate 
and graduate instruction in farm power and 


POWER CURVE AND HORSEPOWER LISTING 
SHOWS MAXIMUM DYNAMOMETER HORSE- 
POWER OF ENGINE complete with fon, 
muffler, and air cleaner. For continuous 
heavy-duty operation do not rate the engine 


Sal at more than 80% of the horsepower shown 
at ony given spe d. 
— —~- = ~ S 5  S ed 
MODELS AEH AFH AGH AHH 
Bore. inches = 3 3% 3Y 3 
Stroke -inches 3% 4 4 4 
No. of cylinders. 1 1 1 1 
Displ. cubic inches... > 23 33.2 38.5 41.3 
H.P. and R.P.M. range....... 3.9 at 6.0 at 7.2 at 7.7 at 
1600 1600 1600 1600 
6.1 at 7.2at 8.4 at 9.2 at 
3200 2200 2200 2200 
Net weight in Ibs., Standard Engine................... 130 180 180 180 
Added weight for clutch....... 35 35 35 35 
Added weight for reduction. 25 60 60 60 
Added weight for clutch reduction. 80 80 80 80 
—=—! —==2 = —=—=—= = SS 


Third in @ series about Wisconsin Engines. Entire series yours on request. 
For more detailed information, your inquiry is invited. 
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machinery for several years, to accept the posi- 
tion of manager of farm practices research 
with Harry Ferguson, Inc. 

Berthoud C. Boulton has joined the ad- 
ministrative staff of New Idea Division, Avco 
Mfg. Co., as product design engineer. He will 
correlate design and production functions and 
assist in any defense production work in which 
the company may engage. He has made signif- 
icant contributions to the field of aviation 
engineering design and production and during 
World War II served as chairman of the West 
Coast Aircraft Production Council. More re- 
cently he was employed as chief engineer of 
the John Deere Des Moines Works. 

W. H. De Bruin, who for some time has 
held the position of development engineer on 
farm tractor and implement tires for the Good- 
year Tire and Rubber Co., has recently been 
promoted to the position of resident contact 
engineer for the Company in the Detroit area 
where his principal contacts will be with the 
automotive trade 

Allen S$. Gordon has resigned as agricul- 
tural officer on farm machinery to the Food 
and Agriculture Organization of United Na- 
tions, to accept appointment as assistant to the 
general sales manager of Harry Ferguson, Inc. 

Arthur Kramer has been promoted from 
the position of assistant superintendent of the 
Baker River Power (Continued on page 290) 


AGRICULTURAL ENGINEERING for May 1951 


ewes acre Beis econ cee tN Rear aa ME sy om 5 REY places ce Pi a oot 
eee a ae Poe = Maem: Se oy) as am 
ees ae ie Bee. “Faas. ope Sk a ar We: a ive es x tee 
5 ea ie Be Cel 8 ee ets: Bes = a ee ey rer i Pig ae Se ee 
eT ee ee ee ae ae ae ae 
ial ae] 
as a 
a d 
is | 
eas 
oa ee 
ot 
a : 
f 
ee , : 
eloisy 4 iy 
ee 
ae & 
2 ae 
ke 
cee x! 
pe seeag! 
Be i) 
Beas) Bie 
Bee 2 
re via 
gag 
= ei) : 
: ees rf 
= : 
Ga a 
_— : 
ss 
, a 
“ae > 
Sel al 
Ber, . 
a 4 
a 
2 ae 
pom: 
tie ; if : 
ye Ss 
5 oe Ly 7 i] 
cas an ps ae 
at, -_ —_ . & ie a E 
ees be—-* * Sn * 
teas, : we a. ig q 
Was: SN Sed — ne - 4 
ae <u : Pa 7 4. c ' 
sie! 0 Se: 
4 ee >, He *- ie if 
oe } eS oe 
TREE AG | —r imeid “ a ‘ eS 
i ett] — me = a “4 ‘i s 
J — . bi eae so aA 
; « ot tL pH »3 i 4 eae a e% 
os é Serr rleld LS Se 3 ¥ 5 laa ae S 
eX jaese7.7 2——SP= = i wre 
ae "‘Meee77458 PS toe a 
St $A ees ie = ey yl 
ee SG. 2F .RGRSRERREE ~ os 
no weap cooeoeeee 720 BY 
cigaes Se. SARRRRERERERE ae 
ear el EET LEP SLCC ET ie; 
ax: new 8 8 8 8 ie 
per : 
we : 
ee i 
Ri hod 
Bie ned if 
ag ty 
ee % 
eS 
ae 
oS y 
fae 
tat Ny 
er a : 
if ig te 
hae : 
oe See ; 
aie ie 
aaa 
eae Ma ee ee i SARE R IS rey “-_ a 7 gees: 
ct _ gr WISCONSIN MOTOR CORPORATION 
aerie 4 ty : a ai SR ey 
ae —$ oP, ‘Cooled Engines 
Rte L BN es ee _ ; : 
ares 
a aad ee 
*,. §. 
Be i 
ees, 
eee Pia Got oe RTS (teres mo SSO OTR SS , sep js emmamaae / = 
tate, Wee eee ra eal came, 2 Paes aka a Me icc 
pie, Fe aR, erm ie Been sare ah dein: 2 weeny aA et ome Gl ete Be ee es ae 
i ES TEED oe ears Phere BAG Aint acai ccr atte Bal ett Seer Je seas + ey Tee f. co 
{Rs 2 ee a Soe ae ets Sa Pech ace aan Tig Para gey Pane Oe vt ei ers Be 


ROLLER CHAINS 


@ Versatile as the farm machinery of which 
they are a part, Diamond Roller Chains serve on 
engine to main shaft drives, shaft to shaft or 
many shafts, and conveyor drives with equally 
high efficiency. 

Many years of superior performance under all 
kinds of conditions—heavy loading, shock, fast 
or slow speeds, long, continuous service—have 
proved the quality of Diamond Drives. 


As original or replacement equipment, Dia- 
mond Roller Chains uphold the high standard 
set by foremost manufacturers. 


DIAMOND CHAIN COMPANY, Enc. 
Dept. 616, 402 Kentucky Avenue 
Indianapolis 7, Indiana 


Offices and Distributors in All Principal Cities 


ROLLER 
CHAINS 


GEHL 


Gehl Brothers Forage 
Harvester showing use 
of Diamond Roller 
Chain Drives. 


BRILLION 


Diamond Drive on Grain Drill and 
Grass Seeder Combination manv- 
factured by Brillion Iron Works, Inc. 


HUME 


Diamond Drives are also 
used on the H. D. Hume 
Co. Tractor-Rower Harvester. 
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VWartow WATER WIZARD 
SPRINKLER IRRIGATION PUMPS 


ae ne 
ak 


... dependable 
... economical 


Model 692DS 
6 inch suction 
ond discharge 


-.. easy to use 


Modern design — These pumps embody the latest 
features for modern sprinkler irrigation. Marlow 
Water Wizards are new . . . designed especially for 
today’s new pressure and capacity requirements. 
They will supply water dependably. They are thrifty 
and virtually maintenance-free in operation and are 
built to last for years. 


Complete size range — Marlow centrifugal irriga- 
tion pumps offer a wide choice of models for any 
job. Available in 14 models, sizes 2- to 6-inch, includ- 
ing two models designed especially for 2- and 3-acre 
sprinklers. Capacities 50 to 1900 GPM; pressures 30 
to 200 PSI. Gasoline and Diesel engine driven; all 
models may be equipped for belt drive or supplied 
direct coupled to electric motors. Skid mounted or 
with steel wheels or rubber tires. 


Model 3125S 3 inch 
suction and discharge 


for full 


information. 


NEWS SECTION (Continued from page 288) 


Plant of the Puget Sound Power and Light Co. at Concrete, Wash., to 
advertising director of the Company at its headquarter’s office in Seattle. 


E. C. Meyer recently resigned as plant engineer for Milk Products, 
Inc., Eau Claire, Wis., to join the Minneapolis Honeywell Regulator 
Co., Minneapolis, as research engineer. His new work will be concerned 
primarily with the development of controls applying especially to the 
agricultural industry. 

Jack K. Oakman, recently resigned as veterans’ instructor in the 
Glen Allan Consolidated Line School at Panther Burn, Miss., to accept 
a position as associate inspector for the Mississippi Seed and Improve- 
ment Assn. at State College. 


M. D. Stewart recently resigned as chief engineer of South Bend 
Plant No. 1 of The Oliver Corporation, to engage in farming. He will 
be located near Cedar Falls, Iowa. 

Chester F. Williams has resigned as extension agricultural engineer, 
University of Arkansas, to become manager of the Ozark Rural Coopera- 
tive Corp. at Fayetteville, a co-op which is serving 8500 members. 

Galen C. Winter, who has been a member of the Farm Equipment 
Institute staff at the Institute's headquarters in Chicago for several 
years, has been placed in charge of the Washington, D.C., office of the 
Institute recently established, in Room 229, Tower Building. 


Necrology 


Isaac WARREN WessterR, branch manager of Starline, Inc., at Al- 
bany, N. Y., passed away March 5. He was born at Hebron, IIl., 
December 4, 1887. He was a school classmate at Harvard, Ill, of 
H. B. Megran, president of Starline, Inc., was associated with the latter 
in a grocery business from 1909 to 1914, and followed him in joining 
the Starline organization in 1915. After 5 years in the main office of 
the Company, he was made manager of the Albany branch in 1919, and 
had continued in that position until his passing. He was highly re- 
garded by a wide circle of friends and business associates. Interment 
was at Mount Auburn Cemetery at Harvard, following Presbyterian 
services 


War Economy 
(Continued from page 259) 


Many things obscure and complicate the simple fact that 
what most of us are trying to do is to produce somewhere 
near as much as we would like to consume. 


These obscuring and complicating factors do not alter the 
principle. 

High-producing individuals and nations may always have 
to devote some part of their production to protection from 
others who would rather appropriate than produce. A realistic 
view shows that necessity for protection to be a tax on what 
we might otherwise have and enjoy, rather than an addition 
to it. 


NEW BULLETINS 


Twenty-Sixth Annual Report of the Kansas Committee on the Rela- 
tion of Electricity to Agriculture. Limited circulation mimeograph of 
the agricultural engineering department, Kansas State College, Man- 
hattan. Proceedings of the Committee plus special reports as follows: 
Report of Progress of Rural Electrification in Kansas by Frank C. 
Arthur, Ear Corn Grinding by Edward M. Smith, Earth Heat Exchanger 
Research by Ralph Lipper and Paul L. Lyman, Other Activities of the 
Committee by Paul L. Lyman, Heat Pumps Using Water as a Heat 
Source and Heat Sink by Warren C. Trent, and Report on the Heat 
Pump Installation at Matter's Corner by Paul L. Furbeck. 


Curing Bright-Leaf Tobacco wih Forced Ventilation, by E. M. 
Matthews, V. H. Baker, G. E. Barlow, Jr., and R. B. Davis, Jr. Vir- 
ginia Agricultural Experiment Station, technical bulletin 116, January 
1951. This is a report of 5 years’ research in designing and operating 
a forced-ventilation system using heated air for curing bright-leaf to- 
bacco. The system is reported to reduce fuel and labor costs by making 
it possible to lower the high temperatures usually required in the final 
stages of curing without prolonging the curing time and by increasing 
the capacity 140 to 150 per cent of normal through closer stacking, 
without damage from sponging or scalding or an appreciable increase 
in fuel. An insulated air-tight barn is required for successful opera- 
tion, however, and the system does not eliminate the need for an ex- 
perienced tobacco curer. The data in the bulletin may be used as a 
guide in curing 
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@ Friendly service means a lot . . . particularly to 
manufacturers of farm implements and tractors 
who have their hands full today trying to make 
production ends meet. 


We at Cleveland Welding Company do everything 
possible to the limit of our capacity to help agri- 
cultural manufacturers in their trying times. This 
includes rendering details and quotation service on 
rims and circular rolled and welded steel product 
in volume; and everything else that goes into the 
making of a friendly and profitable working rela- 
tionship. Come what may in the future, we'll con- 
tinue to help you to the extent of our ability. If you 


are in the need of full cooperation from a supplier 
of rims or circular weldments, send us your blue- 
prints and ask us to quote on volume requirements. 


Ge) | THE CLEVELAND WELDING COMPANY 


West 117th Street end Berec Rood + Cleveland 7, Ohic 
@ subsidiory of 
AMERICAN MACHINE & FOUNDRY COMPANY 


CARTED RUNS 
Apna betlarto last longer 
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Applicants for Membership 


The following is a list of recent applicants for membership in the 
American Society of Agricultural Engineers. Members of the Society are 
urged to send information relative to applicants for consideration of the 
Council prior to election. 


Alexander, Ewell M—Rural rep., Savannah Electric & Power Co., 
Savannah, Ga. ¥ 


Bailey, Ryland Y —Student, Virginia Polytechnic Institute, Blacks- 
burg, Va 

Brooks, Lynndon A.—Project leader, Electric Research Farm, Madi- 
son 6, Wis. (Mail) Agr'l Engineering Building. 


Castoriano, Maurice—Engr. trainee for foreign operations, Interna- 
tional Harvester Co., 180 N. Michigan Ave., Chicago, III. 


Chew, Joseph C.—Asst. service supervisor, International Harvester 
Co. (Mail) 2905 N. 16th St., Philadelphia 32, Pa 


Ehlers, Wiliam F., Jr —Supervisor, 
Co., P.O. Box 1700, Houston 1, Tex. 


Fletcher, Robert F.—Student, Virginia Polytechnic Institute, P.O 
Box 3689, Blacksburg, Va 


Ford, Burdette R—Farm operator, Tonica, Ill 


Houston Lighting & Power 


Gay, Robert S.—Student, Virginia Polytechnic Institute. (Mail) 
Victoria, Va. 
Hale, John K.—Student, Virginia Polytechnic Institute. (Mail) 


P.O. Box 96, Narrows, Va 


Hansen, Merlin—Asst. chief engr., John Deere Waterloo Tractor 
Wks., Waterloo, lowa. (Mail) 1123 Western 

Hidalgo, Chester P—Student, Southwestern 
(Mail) RR 2, Box 29, Opelousas, La 

Icely, Robert PF. U-—Asst. combine engr., Massey-Harris, Ltd. (Mail) 
127 Newmarket Rd., Norwich, Norfolk, England 

Kitchen, William E.—Student, Virginia Polytechnic Institute, Box 
4569, Blacksburg, Va 

Lamb, Jack Gilbert—Sales engr., Sunset Engineering Co 
704 Muse St., Albany, Ga. 


Lembke, Walter D.—Graduate assistant, agr. engr. dept., Univer- 
sity of Illinois, Urbana, Ill. (Mail) 4 Saffer Ct. 


Louisiana Institute. 


(Mail) 


* 
2 
i 


Mason, John P. H., Jr—Student, Virginia Polytechnic Institute 


(Mail) Doswell, Va. 

Mayfield, Robert W’.—Trainee, J. 1. Case Co. (Mail) RR 3, Frank- 
lin, Ind. 

MeKusick, Richard D.—District agr. engr., extension service, Cor- 
nell University. (Mail) 304 Grandview Ave., Catskill, N. Y. 

Monke, Edwin J —Graduate asst. in agr. eng., University of Illinois. 
(Mail) Harvel, Hl. 

Moss, Bud S.—Agr. agent, Georgia Power Co., 75 Marietta St., 
Atlanta, Ga. 

Pereira, P. B. R—Agr. dept., Sotreq S. A. de Tratores e Equipa- 
mentos, Rio de Janeiro, Brasil. (Mail) Caixa Postal, 20. 

Pringle, Fred F.—Megr., R. M. Wade & Co., 532 First Ave., S., 
Seattle, Wash. 

Smiley, Francis W—Chiet spring engr., American Steel & Wire 
Co. (Mail) 221 Ridgeland Ave., Waukegan, Ill. 


Smith, Roy R.—Supervisor, rural development, Pennsylvania Electric 
Co. (Mail) 21 West 10th St., Erie, Pa. 


Stone, Alexander D., Jr —Remington, Va. 


Strickler, James H.—Student, Virginia Polytechnic Institute. (Mail) 


RR 1, Luray, Va. 


Vriend, George—Civil engr., Bureau of Reclamation, USDI. (Mail) 
Gen. Del., Ephrata, Wash. 

Waldrop, Thomas W’.—Student, Virginia Polytechnic Institute, Box 
4485, Blacksburg, Va. 


White, Gerald M—Student, 
4689, Blacksburg, Va. 


Wielage, Donald R.—Engr., John Deere Waterloo Tractor Wks, 
Waterloo, lowa. (Mail) 1166 Patton St. 


Wiley, Dorset V.. Jr—826 Waseno Ave., Roanoke, Va. 


Wimberly, D. E.—Rural consultant, Arkansas-Missouri Power Co. 
(Mail) 1009 N. 6th St., Blytherville, Ark. 


Virginia Polytechnic Institute, Box 


TRANSFERS OF MEMBERSHIP GRADE 


Arthur, E. Keith—Engr., Bureau of Reclamation, USDI. (Mail) 457 
(Associate Member to Member) 
(Continued on page 294) 


6th Ave., Durango, Colo 
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<A Faster, more complete cleaning jobs 


lus faster, deeper new ditches with 
the Briscoe Ditcher. 


Cuts costs of digging a ditch to as 
low as $24 a Ya mile! Largest model 
moves over 500 cubic yards of earth 
an hour. 


CUTS COST TO 
2¢ A CUBIC YARD 


8 separate hydraulic controls give oper- 
ator push-button action on steering, 
™ depth, leveling, tail support, wing 
angle, and spoil wings. Operates 
smoothly in water, thick brush, or 
heavy soil. 


Complete demonstration for any Con- 
servation District without obligation. 


Write Mel Briscoe 
General Manager 


Dept. G-I 
JE & SON Siro 
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In Construction, Chrysler Powers 
Ditching Machines * Cranes * Truck 
Mixers * Shovels * Loaders * Yarders 
Concrete Mixers * Road Pavers 
Crane Carriers * Scoop Tractors 


eee 


Chrysler Industrial Engines 


In Industry, Chrysler Powers 

Air Compressors * Hoists * Derricks 
Pumps * Generators * Tractors * Arc 
Welders * Baling Machines * Con- 
veyors * Tackle Blocks * Winches 


give Better Performance 
at Lower Cost! 


in Farming, Chrysler Powers 

Tractors * Combines * Gang Mowers 
Spreaders * Irrigation Equipment 
Orchard Sprayers * Hay Choppers 
Pumps * feed Mills * Sprinklaes 


_— = 


In Other Fields, Chrysler Powers 
Locomotives * Motor Coaches ° Drill- 
ing Equipment * Air Conditioning 
Equipment * Pulp Machines « Fire 
Pumps * Street Flushers * Snow 
Plows * Oil Well Pumps and Drillers 


Chrysler Industrial—15 
one of eight basic models 


Leading manufacturers and operators of industrial equipment are’ 
unanimous in their praise of Chrysler Industrial Engines. 

For Chrysler Industrial Engines are designed and built specifically 
for rugged work. They are engineered to develop maximum power 
day-in, day-out with a minimum of down time and at a minimum 
operating cost. They are not only capable of wide application but 
they can also be adapted to specific regional operating conditions. 


Chrysler Industrial Engines are backed by service everywhere. 


A letter of inquiry will bring an engineer well qualified to discuss 
your application. Address: Industrial Engine Division, The Chrysler 
Corporation, Detroit 31, Michigan. 
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Tips . . . flat spray, cone 
spray, and disc-type cone 
spray. Full range of sizes 
for every spraying need. 


Do you have complete information on Spraying 
Systems TeeJet Spray Nozzles and accessories? 
TeeJet Spray Nozzles are built in every type and 
capacity for farm spraying. Related Products in- 
clude strainers, connectors, and valves for better 
operation of spray booms and portable sprayers. 
Bulletin 58 gives all details...sent free on request. 


SPRAYING SYSTEMS CO. 


Engineers and Manufacturers 
3226 RANDOLPH STREET e BELLWOOD, ILLINOIS 
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Relief Valve 
for Overload 
Protection 


is 


Pc pmeacea tata a : 


Bestest Vaivec 


RE ERE a a 


Balanced 
Vane Pump 
for Power 


The Power Pack offers designers and manufacturers 
a proven and dependable source of hydraulic power 
in a single compact “package”. Hydraulic balance, 
automatically controlled operating clearances, and 
built-in overload protection are among the many 
advantages that make the Vickers Power Pack an i 
outstanding hydraulic equipment value. Saves labor | 
and reduces cost on agricultural implements, con- 
struction machinery, materials handling equipment, 

and industrial machinery. 


VICKERS Incorporated + DIVISION OF THE SPERRY CORP. 
1400 OAKMAN BLVD., DETROIT 32, MICH. 
4311 re ae 
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APPLICANTS FOR MEMBERSHIP 


(Continued from page 292) 


Friberg, W’. R—Assoc. prof. of agr. engr., University of Idaho, 
Moscow, Idaho. (Mail) 723 West C St. (Affiliate to Member) 

Pahalwan, Rajendra N.—Research asst., agr. engr. dept., Implement 
Testing Station, Agricultural Institute, Allahabad, India. (Associate 
Member to Member) 

White, James W'—Asst. agr. engr., div. of field husbandry, soils, 
and agr. engr., Department of Agriculture. (Mail) Central Experiment 
Farm, Ottawa, Ont., Canada. (Affiliate to Associate Member) 


NEWS FROM ADVERTISERS 


New Products and Literature Announced by 
AGRICULTURAL ENGINEERING Advertisers 


Link-Belt General Catalog 900. This new general catalog of products 
of Link-Belt Co., Chicago, IIL, is a cloth bound, 814 x 11-inch volume 
of 1295 pages. Sections cover Link-Belt in industry, chains and wheels, 
drives, transmission products, process machines, conveyors, auxiliary 
products, and technical information. Illustrations, tables, and text pro- 
vide engineering application data on each item, type, and size in the 
Link-Belt line, as a help in the selection of items best suited to specifx 
use conditions 

. . . 

Link-Belt “RC” Flexible Coupling Catalog. The Link-Belt Co., 307 
N. Michigan Ave., Chicago 1, Ill, has recently published a new 4-page 
illustrated folder, No. 2363, on its roller chain flexible-shaft couplings, 
which will be sent to readers on request. These couplings consist of a 
strand of chain and two cut-tooth sprockets or coupling halves and are 
designed for rugged use, easy installation, durability, reliability, and 
efficiency in service. Engineering information on dimensions, weights, 
service factors, and horsepower ratings is included for proper applica- 
tion. Detailed data are also given on two types of protective grease- 
retaining casings—plastic and spun metal revolving types—which should 
be used for speeds in excess of 500 rpm or at lower speeds in atmos- 
phere laden with dust or moisture. 

. . . 

Stran-Steel Buslding Booklet. “Farm Service and Production Build- 
ings in the National Defense Effort” is the title of a new 64-page, 
814 x 1014-inch booklet published by the Stran-Steel Division of the 
Great Lakes Steel Corporation. Brief text in large type, supplemented 
by photographs, graphs, and drawings, emphasizes the importance and 
need of modern farm buildings in efficient labor and material-saving 
farm production and storage. At the same time it pictures the manner 
in which Stran-Steel buildings may be used to meet a wide variety of 
farm service building requirements. 

. ° ° 

Dearborn Products Catalog. Dearborn Motors Corp., Birmingham, 
Mich., has just published a 40-page, 2-color catalog covering the Ford 
tractor and the Dearborn line of farm equipment. Starting with a brief 
history of the Ford tractor and the Ford Motor Co.'s contributions to 
American agriculture, the booklet shows how the modern Ford tractor 
has been designed with versatility in mind. Cutaway pictures show the 
design of the tractor and its many extra features provided by good 
design and mass-production techniques. The built-in hydraulic mechan- 
ism is diagrammed and explained. Action photographs illustrate modern 
methods of seedbed preparation, planting, cultivating and harvesting. 

. . . 

Sun Angle Calculator. Libby-Owens-Ford Glass Co., Toledo, Ohio, 
recently announced a sun-angle calculator for the use of architects and 
engineers in application of the sun’s angular values to the design of 
buildings. A basic element of the calculator is a radial chart for each 
ideg of north latitude from 24 to 52 deg, showing the angle of the 
sun above the horizon at that latitude for every time of day and every 
time of the year. These charts are printed on white sheets of stiff 
plastic. Superimposed on the sun chart is a transparent protractor chart 
overlay which may be rotated about its center to adjust for the facing 
of windows at various angles from true south. In addition to the pro- 
tractor degree scale it provides reading lines for profile angle and angle 
of incidence. Superimposed on this and movable about the protractor 
center is a transparent plastic reading arm or cursor graduated for 
taking off true altitude angle readings for any combination of latitude, 
date, time of day, and window facing shown on the calculator. The 
device may be used to determine quickly the true altitude, profile angle, 
bearing, and angle of incidence of the sun's rays for any hour of any 
day for any latitude from 24 to 52 deg north, for windows and walls 
facing any direction. It can be used to find the depth of direct ray 
penetration through windows, to determine the profile of shadows, to 
calculate dimensions and positioning of shading devices, and to estimate 
solar heat gain through windows. It is accompanied by an instruction 
booklet and charts for determining direct solar energy and sky or diffuse 
energy. This unit is packed in an 81 x 814-inch cardboard cover with 
snap fastener. A limited number have been prepared and are being 
made available to architects and engineers at $9.50 prepaid. This is 
said to be below cost price. Orders should be addressed to Dept. S.P., 
Libby-Owens-Ford Glass Co., Nicholas Bldg., Toledo 3, Ohio. 
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Wind erosion works fast! It carries thousands of 
tons of good top soil away each year . . . stripping 
farm after farm of their productive ability and 
destroying millions of dollars worth of crops. Dust 
storms are expensive! 

Well-planned conservation programs furnish 
sound protection against all types of erosion — 
whether due to wind or water, or a combination of 
both. By following the recommended conservation 
practices of keeping grass and cover crops on bar- 
ren areas . . . building ponds . . . contouring . . . 
strip-cropping . . . planting legumes . . . rotating 


FOR PROFITABLE 


loke iia Massey Mores 
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0 
crops .. . leaving marginal areas in timber, erosion 
can be controlled. 

For best results, it’s important that we all coor- 
dinate our efforts and set up long-range programs. 
Conservation is a job for all of us... for we who 
design and build farm machinery . . . for the farm- 
ers who use it . . . and for you who work with and 
guide our 6 million farmers. 


THE MASSEY-HARRIS COMPANY 


Quality Avenue, Racine, Wisconsin 


Manufacturers of tractors, combines, corn pickers, forage harvesters 
and a full line of other farm machinery, engineered and built for 
better farming. 


FARMING 
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WATERPROOF 
SISAL- REINFORCED 
PROTECTIVE PAPERS 


Throughout over 20 years 
of dependable performance 


SISALKRAFT PRODUCTS 


have proved that they are products worthy of 
your highest endorsement 


THE SISALKRAFT CO. 


205 W. Wacker Drive, Chicago 6, Ill. 
New York 17, N. Y. e San Francisco 5, Calif. 


Manufacturers of SISALKRAFT @ SISALATION 
COPPER ARMORED SISALKRAFT 


Get This Guide 
To Pump Service 
In Row-crop Spraying 


How Tuthill pumps meet 

row-Crop spraying require- 
ments in today’s weed and pest control service is told 
in this illustrated bulletin. It includes complete data on 
models for handling both water-base and oil-base solu- 
tions of insecticides, herbicides, and fungicides com- 
monly used for this service. 


Write for Model 5W Series bulletin today. 


PUMP COMPANY 


939 E. 95th Street, Chicago 19, Iilinois 
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FRANK J. ZINK ASSOCIATES 


Agricultural Engineers 
Earl D. Anderson 


Frank J. Zink 
Wendell C. Dean 


Development - Design - Research - Markets - Public Relations 
Board OF TRADE BLDG., CHICAGO 4, ILLINOIS * e Tel. HArrison 7-0722 


RATES: Announcements under the heading ‘‘Professional Directory’’ in 
AGRICULTURAL ENGINEERING will be inserted at the flat rate of 
$1.00 per line per issue; 50 cents per line to A.S.A.E. members. Mini- 
mum charge, four-line basis. Uniform style setup. Copy must be 
received by first of month of publication. 


Perseane!l Service Bulletin 


The American Society of Agricultural Engineers conducts a Personnel 
Service at its headquarters office in St. Joseph, Michigan, as a clearing 
house (not a placement bureau) for putting agricultural engineers seek- 
ing employment or change of employment in touch with possible employ- 
ers of their services, and vice versa. The service is rendered without 
charge, and information on how to use it will be furnished by the Society. 
The Society does not investigate or guarantee the representations made 
by parties listed. This bulletin contains the active listing of ‘‘Positions 
Open’’ and ‘Positions Wanted’’ on file at the Society’s office, and infor- 
mation on each in the form of separate mimeographed sheets, may be 
had on request. ‘‘Agricultural Engineer’’ as used in these listings, is not 
intended to imply any specific level of proficiency, or registration, or 
license as a professiona! engineer. 


Note: In this bulletin the following listings still current and pre- 
viously reported are not repeated in detail; for further information see 
the issue of AGRICULTURAL ENGINEERING indicated 


Positions OpEN: NOVEMBER—O-102-510. DECEMBER—O-113- 
514. 1951—FEBRUARY—O-168-517, 173-518. MARCH—O-186-522 
APRIL—O-177-523, 193-524, 226-525. 


Positions WANTED: SEPTEMBER—W -40-10. OCTOBER—W-69-13, 
73-14, 71-15. NOVEMBER—W-72-17, 99-18. 1951—JANUARY— 
W-140-25, 145-27. FEBRUARY—W-156-31, 162-33, 164-35. MARCH 
—W’-116-36, 120-37, 172-39, 184-40, 176-41, 185-42, 188-43. APRIL— 
W-196-44, 197-45, 202-46, 227-47, 212-48, 222-49, 229-50, 219-51. 


NEW POSITIONS WANTED 


DESIGN, development, research or management, in power and ma- 
chinery or farm structures field with manufacturer or consultant, any- 
where in U.S.A. BS deg in agricultural engineering, 1949, Michigan 
State College. Farm background. Mason contracting experience during 
college and summer vacations. Completed industrial engineering trainee 
program with farm equipment manufacturer since graduation. Subse- 
quent experience as design draftsman. War enlisted service in Army, 
Corps of Engineers, 1% yr. Married. Age 24. No disability. Available 
on two weeks notice. Salary open. W-240-52 


EXTENSION or service work in power and machinery, rural electric, 
or soil and water field, in public service or farming operation preferably 
in Arkansas or vicinity. BS deg in agricultural engineering expected in 
June, University of Arkansas. Farm background. Enlisted service in 
Army Corps of Engineers, 22 mo., including 12 mo. in Army of Occupa- 
tion in Korea, in work as general electrician. Single. Age 24. No dis- 
ability. Available June 15. Salary $3000 min. W-252-53 


EXTENSION, teaching, research, or service, in power and machinery 
or rural electric field, in industry or public service, anywhere in U.S.A. 
Willing to travel. BS deg in agriculture, Cornell University, 1950. Sev- 
eral years farm experience, including 3 yr in production, processing, and 
marketing of hybrid corn and other quality seeds. Student instructor in 
farm shop 2% yr and in farm machinery a shorter period while in col- 
lege. War enlisted service in Infantry 3% yr, including 4 mo. as operator 
of generator station. Additional experience as a machine operator in wood- 
working plant, in building construction and maintenance, and as oil 
burner fireman. Married. Age 27. No disability. Available on reason- 
able notice. Salary open. W-253-54 


DEVELOPMENT, research, or teaching, in power and machinery 
field, with college or manufacturer, anywhere in U.S.A. BS deg in agri- 
culture, 1950; BS deg in mechanical engineering expected June 1951, both 
University of Wisconsin. Farm background. Joint operator of 320-acre 
diversified farm 3yr. Teaching assistant in agricultural engineering 
department, University of Wisconsin 1% yr. Summer work on dairy 
barn research project and U.S.D.A. survey work. Married. Age 26. 
disability. Available July 1. Salary open. W-237-55 


TEACHING, sales, or service in power and machinery field, with col- 
lege or manufacturer, anywhere in U.S.A., possibly elsewhere. Willing 
to travel. BS deg in agricultural engineering expected in June, Louisiana 
State University. General farm background. Machinist apprentice at 
Higgins Industries two summers. War enlisted service in Navy 20 mo. 
Rated boilermaker 3rd class. Single. Age 25. No disability. Available 
June 10. Salary open. W-276-56 


DESIGN, development, research, extension, sales, or service in soil 
and water field with private industry in South or Southwest. BS deg in 
agricultural enigneering, 1950, Iowa State College. Graduate study in 
water control. Student assistant in agricultural engineering department 
part time while in college. War service in Navy 2 yr. Married. Age 23. 
No disability. Available July 1. Salary open. W-277-57 
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New Departure’s library of technical books 
for engineers and designers contains the 


most complete, practical and authoritative 


data available in the ball bearing industry. 


"New DeparrurE ff 
ee a 


Pa 9 ay ae 


~! febeg's = ee ‘ 
: BALL BEARINGS: ; 
ee 7 
Conveyor Systems 


This specialized information, gained from 


years of experience and exhaustive field and 


laboratory research, is available to you un- 


der the single-subject headings listed below. 


DETAILS of DESIGN 
Personal consultation with New Departure 
engineers is important, while your design 


is in the formative stage. 


When writing for copies of these books please 
use your company letterhead, and identify 
titles by their code letters. 

CODE 

Letter 


BOOKS ON DESIGN 

BA Bearing Application (Part I) 

DD Details of Design (Part IT) 

EL Enclosure & Lubrication (Part IIT) 

LA Bearing Load Computation (Part TV) 

AP Application Procedure (Part V) 

LF Full Seale Drawings of Bearings 

H Tables, formulae, bearing principles, 

load computation, bearing installa- 
tion 


ENGINEERING SERVICE 


{ 


MAINTENANCE AND SERVICE 


4 PART FOuR vee 
oe : : St ie, 
Service Procedure for Ball Bearings a : ARING i is 
Interchangeable Replacement Bearings aS ced d 
Front Wheel Adjustment Chart ps) PUTATION ¢ 


GENERAL 


Standard Catalog (Handbook, Vol. 1) 

Explanation of numbering system 

Sealed bearings (Discussion of Prin- 
ciples) 

Sealed Bearings with provision for re- 
lubrication 

How Steel Balls Are Made 

Decimal Equivalent Tables (4 sizes) 

Why Anti-Frietion Bearings (Diseus- 
sion of Fundamental Principles) 


—and many other titles too numerous to 


5 nadie not 
mention. Tell us your needs. 


sy 5 ne a 
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NEW DEPARTURE 


BALL BEARINGS 


NEW DEPARTURE ® Division of GENERAL MOTORS © BRISTOL, CONNECTICUT 
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WHEEL HUB 
ASSEMBLY 


You Obtain All Timken Bearing Advantages Plus Design Simplicity 


New bored seat tubing now offered by The 
Timken Roller Bearing Company gives agri- 
cultural engineers a simple solution to many 
implement bearing housing problems. This 
economical solution means many low-priced 
farm implements now can be designed to 
offer farmers the operating advantages of 
Timken bearings. 


This new design assures accurate bearing 
alignment where precise rotation of shaft or 
housing is required. The Timken bearings 
provide the proper protection against all 
radial, thrust and combined loads; win your 
fight to overcome wear and friction. 


As shown in the top illustration, the Timken 
bearing cup seats are machined to a shoulder. 
Tubes are supplied with or without the cups 
pressed in place. Inner closures and rings for 
alternate cup backing designs are indicated 
above and below the center line. Tubes are 
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PORTABLE TIMBER SAW 


furnished with 2%", 2%" and 3” O.D. and in 
lengths of 2% inches to 120 inches with clos- 
ures available to fit the tube selected. 


Some of the proven applications of this new 
Timken bored seat tubing now in production 
are shown in the three line drawings. 


Additional technical data on Timken bored 
seat tubing is in the General Information 
Section, Timken Engineering Journal, pages 
1-260 to 1-264. For your free copy, drop a 
card or letter to: The Timken Roller Bearing 
Company, AE Sales Promotion Manager, 
Canton 6, Ohio. Cable address “TIMROSCO”, 
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